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The  body  of  this  report  summarizes 
western  North  Pacific  tropical  cyclones. 
Annex  A  summarizes  tropical  cyclones  in 
the  central  North  Pacific  from  180°  east¬ 
ward  to  140°K,  and  Annex  B  summarizes 
tropical  cyclones  in  the  Bay  of  Bengal. 

The  U.S.  National  Weather  Service  publishes 
summaries  of  eastern  North  Pacific  tropical 
cyclones  in  the  Monthly  Weather  Review,  the 
Mariners  Weather  Log,  and  Pilot  Charts. 

Fleet  Weather  Central/Joint  Typhoon 
Warning  Center  (FLEWEACEN/TTWC) ,  Guam  has 
the  responsibility  to: 

1.  Provide  warnings  for  all 
tropical  cyclones  north  of  the  equator, 
west  of  180°  longitude,  and  east  of  80°  E 
longitude; 

2.  Determine  tropical  cyclone 
reconnaissance  requirements  and  assign 
prior it ies ; 

3.  Conduct  post-analysis  programs 
including  preparation  of  the  Annual  Typhoon 
Report;  and 

4.  Conduct  tropical  cyclone  analy¬ 
sis  and  forecasting  research. 

Detachment  17/Asian  Tactical  Forecast 
Unit,  20th  Weather  Squadron,  Yokota,  Japan 
(formerly  Asian  Tactical  Forecast  Center, 
Fuchu)  coordinating  with  the  Naval  Weather 
Service  Facility,  Yokosuka,  Japan,  is 
designated  as  the  alternate  JTWC  in  case  of 
the  incapacitation  of  FLEWEACEN/ JTWC  Guam. 


The  JTWC  is  an  integral  part  of  FLEWEA¬ 
CEN  Guam  and  is  manned  by  four  officers  and 
four  enlisted  men  each  from  the  Navy  and  Air 
Force.  The  senior  Air  Force  officer  is 
designated  as  Director,  JTWC,  and  the  senior 
Navy  officer  is  the  JTWC  Operations  Officer. 

The  western  North  Pacific  Tropical 
Cyclones  Warning  System  consists  of  the 
Joint  Typhoon  Warning  Center,  the  U.S.  Air 
Force  S4th  W'eather  Reconnaissance  Squadron 
stationed  at  Andersen  AFB ,  Guam,  and  Air 
Force  Weather  Service  Defense  Meteorological 
Satellite  Program  (DMSP)  sites  at  Nimitz 
Hill,  Guam;  Yokota  AB ,  Japan;  Kadena  AB , 
Japan;  Nakon  Phanom  Airport,  Thailand; 

Hickam  AFB,  Hawaii;  and  the  Air  Force  Global 
Weather  Central,  Offutt  AFB,  Nebraska. 

The  Central  Pacific  Hurricane  Center, 
Honolulu,  is  responsible  for  the  area  from 
180°  eastward  to  140°W  and  north  of  the 
equator.  Warnings  are  issued  in  coordina¬ 
tion  with  FLEWEACEN  Pearl  Harbor  and  the  Air 
Force  Central  Pacific  Forecast  Center, 

Hickam  AFB,  Hawaii. 

CINCPACFLT,  CINCUSARPAC,  and  CINCPACAF 
are  responsible  for  further  dissemination 
and,  if  necessary,  local  modification  of 
tropical  cyclone  warnings  to  U.S.  military 
agencies . 
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CHAPTER  I  —  OPERATIONAL  PROCEDURES 


1.  GENERAL 

Services  provided  by  the  Joint  Typhoon 
Warning  Center  (JTWC)  include  forecasts  of 
tropical  cyclone  formation,  location,  inten¬ 
sity,  direction  and  speed  of  movement,  and 
horizontal  extent  of  critical  wind  speeds 
(30  knots  or  greater).  This  information  was 
disseminated  in  1974  by:  (1)  Tropical 
Cyclone  Formation  Alerts  issued  whenever 
interpretation  of  satellite  and  synoptic 
data  indicated  formation  of  a  tropical 
cyclone  was  likely;  (2)  Tropical  Cyclone 
Warnings  issued  four  times  daily  whenever  a 
significant  tropical  cyclone  was  present  in 
the  western  North  Pacific;  (3)  Tropical 
Cyclone  Warnings  issued  twice  daily  whenever 
a  significant  tropical  cyclone  was  present 
in  the  Bay  of  Bengal;  and  (4)  Tropical 
Weather  Summaries  issued  daily  with  a 
detailed  description  of  all  significant 
tropical  disturbances. 

FLEWEACEN  Guam  provides  computerized 
meteorological/oceanographic  products  for 
JTWC.  Communication  support  is  furnished  by 
the  Naval  Telecommunications  Center  (NTCC) 
of  the  Naval  Communications  Station,  Guam. 

2.  ANALYSES  AND  DATA  SOURCES 

a.  COMPUTER  PRODUCTS; 

Use  of  the  varian  plotter  by  the 
FLEWEACEN  Guam  Computer  Center  during  1974 
eliminated  some  of  the  JTWC  hand  plotting 
effort.  Varian  charts  are  produced  routinely 
at  synoptic  times  for  the  surface,  850  mb, 

700  mb,  and  500  mb  levels.  In  addition,  a 
chart  of  upper  tropospheric  data  is  produced 
which  uses  200  mb  rawinsonde  data  and  AIREPS 
above  33,000  feet  within  six  hours  of  the 
OOOOZ  and  1200Z  synoptic  times.  Data  not 
in  the  proper  format  for  the  computer  are 
hand  plotted  oh  the  charts.  These  include 
pibal  gradient-level  winds,  satellite- 
derived  winds,  and  missing  or  late  synoptic 
reports  necessary  for  a  detailed  analysis. 

In  addition,  the  standard  array  of 
synoptic-scale  computer  analyses  and 
prognostic  charts  from  the  Fleet  Numerical 
Weather  Central  (FNWC)  at  Monterey, 

California  are  available. 

JTWC  extensively  utilized  the 
FLEWEACEN  Guam  Computer  Center  for  objective 
forecast  techniques  and  statistical  post¬ 
analysis  . 

b.  JTWC  ANALYSES: 

(1)  Gradient-level  (3000  feet) 
streamline  analysis  (south  of  20°N)  and 
isobaric  analysis  (north  of  ZO^N)  at  OOOOZ 
and  '12002. 

(2)  500  mb  contour  analysis  at 
OOOOZ  and  1200Z. 

(3)  A  composite  upper  tropospheric 
streamline  analysis  utilizing  rawinsonde  data 
from  300  mb  to  150  mb  and  AIREPS  at  or  above 
29,000  feet  at  OOOOZ  and  1200Z 


(4)  Reports  from  weather  reconnais¬ 
sance  aircraft  are  plotted  on  large-scale 
sectional  charts. 

(5)  Additional  sectional  analyses 
similar  .to  those  above,  at  intermediate 
synoptic  tim.es,  during  periods  of  tropical 
cyclone  activity. 

c.  SATELLITE  DATA: 

DMSP  satellite  data  played  a  major 
role  in  the  early  detection  of  tropical 
cyclones  in  1974.  This  aspect,  as  well  as 
applications  of  satellite  data  to  tropical 
cyclone  tracking,  is  discussed  in  Chapter  II. 

d.  RADAR; 

Land  radar  reports,  when  available, 
were  used  for  tracking  tropical  cyclones 
during  the  1974  season.  Once  a  storm  moved 
within  range  of  a  land  radar  site,  reports 
were  usually  received  hourly.  Use  of  radar 
during  1974  is  discussed  in  Chapter  II. 

3.  FORECAST  AIDS 

a.  CLIMATOLOGY: 

Various  climatological  publications 
listed  in  earlier  Annual  Typhoon  Reports, 
were  utilized  in  addition  to  the  following 
recently  received  publications: 

(1)  Changes  in  the  Characteristics 
of  Typhoons  Crossing  the  Island  of  Taiwan 
(Brand,  S.  and  J.  W.  Blelloch,  1973). 

(2)  Handbook  for  Forecasters  in 
the  Bay  of  Bengal  (Cuming,  M.  J.,  1973). 

(3)  A  Tropical  Cyclone  Analog 
Program  for  the  North  Indian  Ocean  (Brand, 

S.,  J.  M.  Long,  J.  W.  Blelloch,  and  G.  D. 
Hamilton,  1974). 

(4)  Annual  Typhoon  Reports,  1959- 
1973  (FWC/JTWC). 

b.  OBJECTIVE  TECHNIQUES: 

During  1974,  the  following  objective 
forecasting  techniques  were  employed  (an 
evaluation  of  the  techniques  is  presented 
in  Chapter  V) : 

(1)  EXTRAPOLATION  -  Storm  movement 
is  extrapolated  by  using  the  past  12-hour 
mean  speed  and  direction  for  both  24-  and 
48-hour  forecasts.  Forecasts  are  determined 
by  simple  linear  extrapolation  using  the 
12-hour  old  best  track  position  and  the 
current  warning  position. 

(2)  MOHATT  (modified  HATRACK)  - 
Steering  by  geostrophic  winds  derived  from 
smoothed  height  fields  at  700  mb  and  500  mb 
levels,  biased  by  12-hour  history  inputs. 

(3)  TYMOD  -  Steering  by  global  band 
upper  air  fields  (GBUA)  from  FNWC  Monterey, 
biased  by  12-or  24-hour  history  inputs. 
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•  (4)  TYFOON-  Analog  weighted  mean 

track. 

(5)  FCSTINT  -  Uses  statistical 
regression  equations  to  make  24-,  48-,  and 
72-hour  intensity  forecasts. 

4.  FORECASTING  PROCEDURES 

a.  TRACK  FORECASTIMG: 

An  initial  forecast  track  is 
developed  based  on  persistence,  climatology, 
and  objective  techniques.  This  initial 
track  is  subjectively  modified  based  on  the 
following : 

(1)  The  objective  techniques  are 
evaluated  in  conjunction  with  the  best 
steering  level. 

(2)  The  prospects  for  recurvature 
are  evaluated  for  all  westward  moving  storms. 
The  basic  requisites  for  this  evaluation 

are  accurate  continuity  on  mid-latitude 
troughs  and  numerical  progs  to  indicate 
changes  in  amplitude  or  movement  of  troughs 
and  the  subtropical  ridge.  The  northward 
tendency  due  to  internal  forces  of  each 
storm  is  also  an  important  consideration. 

(3j  Steering  is  further  evaluated 
by  considering  the  latest  upper  air  analyses 
as  representative  of  the  average  upper  air 
flow  for  the  past  24 -hours.  These  analyses 
are  roughly  12  hours  old  thereby  approxi¬ 
mating  the  mid-point  of  the  past  24-hour 
time  interval.  By  this  technique  actual 
past  24-houT  movement  serves  to  indicate 
the  best  steering  level  as  well  as  the 
effectiveness  of  steering. 

(4)  A  final  check  is  made  against 
climatology  to  ascertain  the  likelihood  of 
the  forecast  track.  If  the  forecast  is 
climatologically  unusual,  the  forecast 
rationale  is  reappraised  and  the  forecast 
track  adjusted  as  necessary. 

b.  For  intensity  forecasting,  heavy 
reliance  is  placed  on  aircraft  reconnais¬ 
sance  reports,  the  Dvorak  satellite 
interpretation  model,  and  the  TYFOON  and 
FCSTINT  objective  techniques.  Upper 
tropospheric  outflow,  sea  surface  tempera¬ 
tures,  terrain  influences,  and  speed  of 
movement  are  additional  considerations. 

5.  WARNINGS 

Tropical  cyclone  warnings  are  numbered 
sequentially.  If  warnings  are  discontinued 
and  the  storm  reintensifies,  as  Typhoon 
Mary  did  this  year,  warnings  are  numbered 
consecutively  from  the  last  warning  issued. 
Amended  or  corrected  warnings  are  given  the 
same  number  as  the  warnings  they  modify  plus 
a  sequential  alphabetical  designator  to 
indicate  that  it  is  an  amended  warning. 

In  1974,  a  variable  warning  time  was 
employed  to  maximize  the  use  of  all 
available  reconnaissance  platforms  and 
permit  flexibility  in  spreading  the  warning 
workload  during  multiple  storm  situations. 
Warnings  within  the  JTWC  primary  area  of 
responsibility  are  issued  within  two  hours 
of  OOOOZ,  0600Z,  1200Z,  and  1800Z  with  the 
constraint  that  two  consecutive  warnings 
may  not  be  more  than  seven  hours  apart. 


The  forecast  intervals  are  12  and  24  hours 
for  tropical  depressions  and  12,  24,  48,  and 
72  hours  for  typhoons  and  tropical  storms. 
Warnings  in  the  JTWC  secondary  area  of 
responsibility  are  issued  within  two  hours 
of  0800Z  and  2000Z  with  the  constraint  that 
two  consecutive  warnings  may  not  be  more 
than  14  hours  apart .  Warnings  for  the 
secondary  area  are  issued  only  after  a 
tropical  cyclone  has  reached  an  intensity  of 
34  knots  or  greater.  The  forecast  intervals 
are  24  and  48  hours. 

The  variable  warning  time  was  utilized 
for  227  warnings  out  of  a  possible  657  or 
for  34.6%  of  the  warnings.  Only  29  of 
these  227  warnings  were  ±  2  hours  from  the 
normal  warning  times  of  00002  plus  every 
6  hours.  The  remainder  of  the  variable 
warnings  were  within  +  1  hour  of  the  normal 
warning  times.  Of  the  173  levied  satellite 
fixes  during  1974,  81  were  made  possible  by 
use  of  the  variable  warning  time.  If  the 
variable  warning  time  had  not  been  available, 
these  81  fixes  would  have  been  levied  on 
aircraft  or  land  radar  (if  available)  and 
the  levy  rate  for  satellite  would  have  been 
17.3%  instead  of  the  actual  32.5%. 

Forecast  periods  are  stated  with 
respect  to  warning  time.  Thus,  a  24 -hour 
forecast  normally  verifies  26-28  hours  after 
the  latest  aircraft  or  satellite  fix  and 
30-36  hours  after  the  latest  surface 
synoptic  chart  and  upper  air  charts. 

Warning  forecast  positions  are  verified 
against  the  corresponding  post  analysis 
"best  track"  positions.  A  summary  of 
verification  results  for  1974  is  presented 
in  Chapter  V. 

6.  PROGNOSTIC  REASONING  MESSAGE 

Whenever  warnings  for  typhoons  and 
tropical  storms  are  issued,  a  prognostic 
reasoning  message  is  transmitted  at  OOOOZ 
and  1200Z  for  the  JTWC  primary  area  of 
responsibility.  This  message  is  intended 
to  provide  field  meteorologists  with  the 
reasoning  behind  the  latest  JTWC  forecasts. 

7.  TROPICAL  WEATHER  SUMMARY 

This  message,  summarizing  atmospheric 
conditions  in  the  JTWC  area  of  responsi¬ 
bility,  is  issued  at  0600Z  daily  from  1  June 
to  30  November,  and  otherwise  when  the 
threat  of  tropical  cyclone  development 
exists  or  when  warnings  are  being  issued. 

It  contains  a  detailed  description  of  all 
significant  tropical  disturbances  and 
JTWC's  evaluation  of  potential  for  develop¬ 
ment. 

8.  TROPICAL  CYCLONE  FORMATION  ALERT 

Alerts  are  issued  whenever  interpre¬ 
tation  of  synoptic  and  other  meteorological 
data  suggests  that  formation  of  a  signifi¬ 
cant  tropical -cyclone  is  likely.  These 
alerts  are  valid  for  up  to  24  hours  unless 
cancelled  or  reissued. 
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CHAPTER  II  ■-  RECONWAISSAHCE  &  COMMUNICATION 


1.  GENERAL 

The  foundation  of  any  good  tropical 
cyclone  warning  is  accurate  and  timely  fixes. 
Because  of  the  vastness  of  JTWC  Guam’s  area 
of  responsibility  and  the  limited  number  of 
land  or  ship  reporting  stations,  JTWC  must 
rely  on  two  primary  means  of  fixing  tropical 
cyclones,  namely  aircraft  and  satellite. 
Aircraft  reconnaissance  and  satellite  derived 
data  provided  approximately  88  percent  of  the 
required  fix  data  in  1974.  This  year  saw 
greatly  increased  utilization  of  DMSP  data 
with  satellite  data  providing  the  basis  of 
44  percent  of  the  warning  positions.  This 
increase  was  primarily  a  result  of  the 
variable  warning  time,  which  allowed  more 
flexibility  in  reconnaissance  planning  and 
increased  usage  of  DMSP  data. 

2.  RECONNAISSANCE  RESPONSIBILITY  AND 
SCHEDULING 

Aircraft  weather  reconnaissance  is 
performed  in  the  JTWC  area  of  responsibility 
by  the  54th  Weather  Reconnaissance  Squadron 
(54  WRS).  The  squadron,  presently  equipped 
with  eight  WC-130  aircraft,  is  located  at 
Andersen  Air  Force  Base,  Guam.  The  JTWC 
reconnaissance  requirements  are  sent  daily 
during  the  typhoon  season  to  the  Tropical 
•Cyclone  Aircraft  Reconnaissance  Coordinator. 
These  requirements  include  areas  to  be 
investigated,  fix  times  and  forecast 
position  of  cyclones  to  be  fixed  at  those 
times . 

Four  fixes  per  day,  at  six-hourly 
intervals,  are  required  (CINCPACINST  3140. IM) 
on  all  significant  tropical  cyclones  in  the 
JTWC  primary  area  of  responsibility  (see 
inside  front  cover).  Two  fixes  per  day 
are  required  in  the  secondary  area  of 
responsibility.  During  the  1974  season, 
increased  use  was  made  of  the  Selective 
Reconnaissance  Program  (SUP)  to  fulfill 
these  requirements.  The  SRP  was  implemented 
in  1972  to  alleviate  pressure  on  overtaxed 
aircraft  reconnaissance  assets.  The  SRP 
attempts  to  optimize  the  entire  reconnais¬ 
sance  system  by  using  each  reconnaissance 
platform  (aircraft,  satellite,  and  surface 
radar)  to  its  full  potential.  Various 
factors  are  considered  in  selecting  which 
reconnaissance  platform  to  use  for  any 
warning,  e.g.,  the  cyclone's  location  and 
stage  of  development,  the  DMSP  orbit  times 
and  areal  coverage,  availability  of  land 
radar  reports,  the  cyclone's  threat  to  U.S. 
interests,  aircraft  operational  limitations 
(e.g.,  one-fix  versus  two-fix  mission),  etc. 

Use  of  the  variable  warning  time  was 
instrumental  during  the  1974  season  in 
optimizing  use  of  DMSP  satellite  data. 

Warnings  were  scheduled  within  two  hours  of 
the  standard  warning  times  with  the 
constraint  that  no  more  than  seven  hours  may 
elapse  between  two  consecutive  warnings. 

Thus,  JTWC  often  was  able  to  use  satellite 
fixes  which  would  not  have  been  timely  under 
a  less,  flexible  warning  system  as  a  basis 
for  many  warnings. 


Aircraft  reconnaissance  remains  the 
only  method  of  accurately  determining 
measurable  storm  parameters.  Only  the  air¬ 
craft  can  provide  direct  measurements  of 
height,  temperature,  flight  level  winds, 
sea  level  pressure,  and  numerous  other 
parameters.  These  data  are  vital  to  the 
forecaster  for  indications  of  changing 
cyclone  characteristics,  thus  providing  a 
broader  basis  for  tropical  cyclone  warnings. 
The  aircraft  also  provides  much  greater 
flexibility  in  time  and  space  compared  to 
the  other  platforms. 

D.MSP  satellites  provide  day  and  night 
coverage  of  the  JTWC  area  of  responsibility. 
Interpretation  of  DMSP  satellite  imagery 
provides  estimates  of  cyclone  positions  and, 
for  daytime  passes,  estimates  of  intensities 
using  the  DVORAK  Technique  (NOAA  TECHNICAL 
MEMORANDUM,  .NESS-45).  A  major  disadvantage 
of  the  satellite  is  that  until  a  storm 
has  an  eye,  fix  positions  can  vary  signifi¬ 
cantly  depending  on  the  analyst,  thus 
creating  possible  confusion  as  to  the 
actual  movement  of  the  cyclone.  In  addition, 
satellites  provide  no  direct  measurements  of 
parameters  related  to  cyclone  intensity  nor 
do  they  give  any  reliable  indication  of 
various  wind  radii. 

Land  radar  provides  useful  positioning 
data  on  well  developed  cyclones  when  in  the 
proximity  (usually  within  200  nm  of  radar 
position)  of  the  Republic  of  Philippines, 
Hong  Kong,  Taiwan,  or  Japan  (including  the 
Ryukyus) .  Radar  does  not,  however,  provide 
measurements  or  estimates  of  tropical 
cyclone  intensity.  Subsequent  sections 
summarize  the  JTWC  utilization  of  the 
various  reconnaissance  platforms  during  1974 

3.  AIRCRAFT  RECONNAISSANCE  EVALUATION 

CRITERIA 

The  following  criteria  are  used  to 
evaluate  reconnaissance  support  to  JTWC. 

a.  Six-hourly  fixes  -  To  be  counted 
as  made  on  time,  a  fix  must  satisfy  the 
following  criteria: 

(1)  Fix  must  be  made  not  earlier 
than  1  hour  before,  nor  later  than  1/2 
hour  after  scheduled  fix  time. 

(2)  Aircraft  in  area  requested 

by  scheduled  fix  time,  but  unable  to  locate 
center  due  to: 

(a)  Cyclone  dissipation;  or 

(b)  rapid  acceleration  of  the 
cyclone  away  from  the  forecast  position. 

(3)  If  penetration  not  possible 
due  to  geographic  or  other  flight  restric¬ 
tions,  aircraft  radar  fixes  are  acceptable. 

b.  Levied  6-hourly  fixes  made  outside 
the  above  limits  are  evaluated  as  follows: 
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-  (1)  Early-fix  is  made  within  the 
interval  from  3  hours  to  1  hour  prior  to 
scheduled  fix  times;  however,  no  credit  will 
be  given  for  early  fixes  made  within  3  hours 
of  the  previous  fix. 

(2)  Late-fix  is  made  within  the 
interval  from  1/2  hour  to  3  hours  after 
scheduled  fix  time. 

c.  When  3-hourly  fixes  are  levied, 
they  must  satisfy  the  same  time  criteria 
discussed  above  in  order  to  be  classified 
as  made  on  time.  Three-hourly  fixes  made 
that  do  not  meet  the  above  criteria  are 
classified  as  follows: 

(1)  Early-fix  is  made  within  the 
interval  from  1  1/2  hours  to  1  hour  prior 
to  scheduled  fix  time. 

(2)  Late-fix  is  made  within  the 
interval  from  1/2  hour  to  1  1/2  hours  after 
scheduled  fix  time. 

d.  Fixes  not  meeting  the  above 
criteria  are  scored  as  missed. 

e.  Levied  fix  time  on  an  "as  soon  as 
possible"  fix  is  considered  to  be: 

(1)  Sixteen  hours  plus  estimated 
time  enroute  after  an  alert  aircraft  and 
crew  are  levied;  or 

(2)  Four  hours  plus  estimated 
time  enroute  after  the  DTG  of  message 
levying  an  .'VSAP  fix  if  an  aircraft  and  crew, 
previously  alerted,  are  available  for  duty. 

f.  Investigatives  -  to  be  counted  as 
made  on  time,  investigatives  must  satisfy 
the  following  criteria: 

(1)  The  aircraft  must  be  within 
250  nm  of  the  specified  point  by  the 
scheduled  time. 

(2)  The  specified  flight  level  and 
track  must  be  flown. 

(3)  Reconnaissance  observations 
are  required  every  half-hour  in  accordance  ' 
with  AWSM  105-1.  Turn  and  mid-point  winds 
shall  be  reported  on  each  full  observation 
within  250  nm  of  the  levied  point. 

(4)  Observations  are  required  in 
all  quadrants  unless  a  concentrated 
investigation  in  one  or  more  quadrants  has 
been  specified. 

(5)  Aircraft  must  contact  JTWC 
before  leaving  area  of  concern. 

g.  Investigatives  not  meeting  the 
time  criteria  of  paragraph  f,  will  be 
classified  as  follows: 

(1)  Late-aircraft  is  within 
250  nm  of  the  specified  point  after  the 
scheduled  time,  but  prior  to  the  scheduled 
time  plus  2  hours. 

(2)  Missed-aircraft  fails  to  be 
within  250  nm  of  the  specified  point  by  the 
scheduled  time  plus  2  hours. 


4.  AIRCRAFT  RECONNAISSANCE  SUMMARY 

Aircraft  reconnaissance  was  levied  351 
times  to  make  six-hourly  fixes  on  tropical 
cyclones  in  1974.  This  is  an  increase  of 
124  lev^ied  fixes  over  1973  and  represents 
66%  of  the  levied  six-hourly  fixes  before 
the  cyclone  passed  the  no-fly  line.  The 
remaining  required  fixes  were  levied  against 
satellite  (32.5%)  or  land  radar  (1.5°)  as 
available.  The  increase  in  levied  aircraft 
fixes  during  1974  was  due  to  the  much  higher 
level  of  tropical  cyclone  activity  compared 
to  1973  (the  year  of  lightest  activity  since 
JTWC  was  established  in  1959)  .  Nevertheless, 
the  percentage  increase  in  levied  six-hourly 
aircraft  fixes  from  1973  to  1974  (54.6%) 
was  significantly  less  than  the  percentage 
increase  in  warnings  (68.5%)  due  to  the 
greater  use  of  DMSP  data  for  fixes  during 
1974. 

In  addition  to  the  levied  six-hourly 
fixes,  30  investigatives  and  7  intermediate 
fixes  were  levied  by  JTWC  in  1974. The  use  of 
DMSP  satellite  data  in  conjunction  with 
synoptic  data  resulted  in  only  4  levied 
investigatives  on  suspect  areas  that  did  not 
develop  into  tropical  cyclones. 

Table  2-1  summarizes  reconnaissance 
effectiveness.  Using  the  scoring  criteria 
in  Section  3,  the  30  missed  fixes  (or  8.4% 
of  the  total  levied  fixes)  represent  a 
slight  increase  over  1973.  Significantly, 
approximately  one-half  of  the  1974  missed 
fixes  occurred  after  mid-October,  when  the 
54th  Weather  Reconnaissance  Squadron  was 
reduced  to  eight  aircraft. 


TABLE  2-1.  AIRCRAFT  RECONNAISSANCE 
EFFECTIVENESS 


NUMBER  OF 

FIXES 

PERCENT 

COMPLETED  ON 

TIME 

292 

81.5 

EARLY 

1 

.3 

LATE 

35 

9.8 

MISSED 

30 

8.4 

TOTAL 

T5¥ 

TWTiT 

LEVIED 

VS.  MISSED 

FIXES 

LEVIED 

MISSED 

PERCENT 

AVERAGE  1965- 

-1970 

507 

10 

2.0 

1971 

802 

61 

7.6 

1972 

624 

126 

20.2 

1973 

227 

13 

5.7 

1974 

358 

30 

8.4 

5.  RADAR  RECONNAISSANCE  SUMMARY 

The  1974  typhoon  season  produced  the 
largest  number  of  radar  reports  ever 
received  at  JTWC  during  a  single  season.  A 
total  of  997  radar  reports  of  tropical 
cyclone  positions  were  received;  995  from 
land' stations^  and  2  from  aircraft.  No 
ship  radar  reports  were  received  during 
the  1974  Typhoon  season.  The  large  number 
of  radar  reports  is  primarily  a  result  of 
the  track  and  speed  of  the  storms.  Of  the 
sixteen  tropical  storms  and  typhoons  that 
came  under  the  surveillance  of  radar,  seven. 
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Gilda,.  jean,  Mary,  Polly,  Rose,  Shirley,  and 
Wendy,  had  tracks  within  radar  range  of 
Japan  and  the  Ryukyu  Islands,  where  the 
Japanese  Meteorological  Agency  has  estab¬ 
lished  an  extensive  and  highly  reliable 
radar  network.  These  seven  storms  ac¬ 
counted  for  78%  of  all  radar  reports. 

Typhoon  Shirley,  which  slowly  meandered 
from  central  Ryukyus  to  southern  Japan, 
alone  accounted  for  22S  reports,  nearly  23% 
of  the  total.  During  one  period,  Typhoon 
Polly  was  simultaneously  surveyed  by  five 
radar  sites. 

To  evaluate  the  quality  of  the  1974 
radar  data,  the  land  radar  reports  were 
separated  into  the  three  categories  of 
accuracy  defined  in  the  IVMO  radar  code. 

These  categories  are:  good  [within  10  km; 

5.4  nm) ,  fair  (within  10-30  km;  5.4-16.2  nra) 
and  poor  (within  30-50  km;  16.2-27  nm) .  Of 
the  995  reports,  341  were  good,  38%  were 
fair  and  28%  were  poor.  Consideration  of 
radar  reports  made  only  while  storms  were  of 
typhoon  intensity  yielded  45%  in  the  good 
category.  All  land  radar  reports  were 
„  compared  to  the  JTWC  best  track  position  and 
the  mean  deviation  was  12.0  nm.  This  is 
identical  to  the  mean  deviation  obtained 
during  the  1973  season  which  utilized  only 
409  land  radar  reports.  The  mean  deviation 
of  radar  reports  taken  while  storms  were  of 
typhoon  intensity  was  also  12.0  nm. 

Of  the  995  land  radar  reports,  75.3% 
were  obtained  from  sites  in  Japan  and  the 
Ryukyu  Islands,  17.0%  from  the  Philippines, 
6.4%  from  the  Royal  Observatory  at  Hong  Kong, 
0.5%  from  Taiwan  and  0.4%  from  each  Guam  and 
Korea.  Although  Hong  Kong  exhibited  only  a 
small  percentage  of  reports,  these  provided 
valuable  positioning  information  for  6  storms 
west  of  the  Air  Weather  Service  no-fly  line. 
Sites  in  Taiwan  and  Korea  provided  similar 
information  for  Lucy  and  Wendy.  Radars  of 
National  Meteorological  Agencies  accounted 
for  64%  of  all  reports,  ACSW  sites  12%  and 
Air  Weather  Service  stations  24%  (primarily 
from  Kadena  AFB,  Okinawa  and  Clark  AFB, 
Philippines),  a  16%  increase  over  the  1973 
AWS  contribution. 

Communication  problems  in  the  Philip¬ 
pines  resulted  in  the  absence  of  any  radar 
reports  during  the  passages  of  Bess  and 
Elaine  across  northern  Luzon,  although  the 
storms  were  within  range  of  four  radar  sites 
and  very  close  to  two  of  these.  There 
remains  a  critical  need  for  radar  coverage 
on  the  east  coast  of  Luzon  and  in  the  Luzon 
Straits.  Hopefully,  the  site  at  Catanduanes 
Inland  and  a  new  site  (BASCO)  in  the  Bataan 
Islands  will  be  operational  by  the  latter 
part  of  the  1975  Typhoon  season. 

6.  SATELLITE  RECONNAISSANCE  SUMMARY 

The  use  of  DMSP  satellite  data  for 
tropical  cyclone  reconnaissance  provided  by 
U.S.  Air  Force  DMSP  sites  increased  dramati¬ 
cally  during  1974.  The  levy  rate  for 
satellite  fixes  increased  to  32.5%  compared 
with  15.4%  in  1973.  Since  there  are  a 
number  of  situations  each  year  when  a  choice 
'  of  platforms  in  not  possible  (e.g.,  when 
cyclones  are  past  the  no-fly  line  near  the 
the  Asian  coast) ,  the  actual  use  rate  of 


1  A  list  of  land  radar  sites  is  located  in 
-  the  "Tropical  Cyclone  Center  Fix  Data" 
portion  of  this  report. 


DMSP  data  for  warnings  is  alw'ays  signifi¬ 
cantly  higher  than  the  levy  rate.  During 
1974,  the  use  rate  increased  to  43.8%  from 
27.4%  in  1973.  Three  factors  are  responsi¬ 
ble  for  this  large  increase  in  the  use  of 
satellite  data.  First,  1974  was  a  much  more 
active  season  than  1973,  placing  a  much 
greater  load  on  available  aircraft  recon¬ 
naissance  assets.  Selectively  using  DMSP 
data  for  many  fixes  takes  some  pressure  off 
the  aircraft  reconnaissance  resources  and 
helps  insure  that  aircraft  fixes  will  be 
available  when  needed  most.  Second,  there 
were  always  at  least  two  DMSP  spacecraft 
operational  during  1974  and  during  the  heart 
of  the  primary  season  (August  through 
November)  data  were  available  from  three 
satellites.  Thus,  during  1974,  satellite 
coverage  was  available  for  88%  of  the  six- 
hourly  warning  cycles  compared  to  only  58% 
during  1973.  The  third  and  dominant  factor 
in  the  increased  use  of  satellite  data  was 
the  use  of  the  variable  warning  time  option 
described  in  Chapter  I. 

The  DMSP  satellite  network  continued  to 
operate  smoothly  during  1974.  DMSP  sites 
made  1203  position  estimates  on  tropical 
cyclones  in  the  western  North  Pacifice  area 
compared  with  605  during  1973.  Once-daily 
intensity  estimates  derived  from  the  Dvorak 
technique  (NOAA  TM,  NESS-45)  were  also 
computed.  Additionally,  hundreds  of  other 
satellite  analyses  were  made  on  tropical 
disturbances  and  tropical  cyclones  in  their 
pre-warning  stages.  The  primary  network 
sites  during  1974  were  Nimitz  Hill,  Guam; 
Fuchu,  Japan;  and  Nakon  Phanom,  Thailand 
(NKP) .  Kadena,  Japan  and  AFGWC  served  as 
backup  sites  for  the  western  North  Pacific. 
Additionally,  NKP  and  AFGWC  provided  DMSP 
coverage  of  tropical  cyclone  activity  in  the 
Bay  of  Bengal.  Late  in  1974,  the  Fuchu  site 
was  relocated  to  Yokota  Air  Base,  Japan. 

The  Kadena  site  has  been  returned  to  a  fully 
operational  status  and  will  be  a  primary  ^ 
site  during  the  1975  season. 

DMSP  derived  positions  of  tropical 
cyclones  are  separated  into  six  classes 
according  to  the  method  of  gridding  and  type 
of  apparent  circulation  center.  These 
classes  are  identified  by  the  Position  Code 
Number  (PCN)  system  shown  below. 

PCN  CLASS 

1  Visible  Eye/Geographical  Gridding 

2  Visible  Eye/Ephemeris  Gridding 

3  Well  Defined  Circulation  Center/ 
Geographical  Gridding 

4  Well  Defined  Circulation  Center/ 
Ephemeris  Gridding 

5  Poorly  Defined  Circulation 
Genter/Geographical  Gridding 

6  Poorly  Defined  Circulation 
Center/Ephemeris  Gridding 

Each  derived  DMSP  position  is  compared 
to  the  JTWC  best  track  position  for  the 
corresponding  time.  The  mean  deviations 
between  the  satellite  positions  and  best 
track  positions  for  the  past  three  years  are 
shown  in  Table  2-2.  The  statistics  for  1973 
and  1974  are  for  all  sites  because  the  DMSP 
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satellite  network  was  operational  for  these 
years.  The  statistics  for  1972,  however, 
are  limited  to  the  Guam  site  since  only 
positions  from  the  Guam  sites  were  used  in 
the  Selective  Reconnaissance  Program  that 
year  and  standardized  positioning  tech¬ 
niques  had  not  been  made  available  to  all 
sites. 


Table  2-2.  Mean  Deviations  (nm)  of  DMSP 
Derived  Tropical  G-yclone  Positions  from 
JTWC  Best  Track  Positions,  1972-1974. 
Number  of  cases  shown  in  parentheses. 


1972 

1973 

1974 

PCN 

(GUAM) 

(ALL  SITES) 

(ALL  SITES) 

1 

14.2(104) 

15.5(129) 

13.6(224) 

2 

15.8,(  S3) 

20. 0(  17) 

17. 4(  37) 

3 

21.3(100) 

20.3(252) 

20. 1(422) 

4 

20. 2  (  39) 

20. 0(  24) 

23. 9(  70) 

5 

29.9(137) 

45.9(163) 

35.4(342) 

6 

30.4(157} 

29. 6(  20) 

49.4(108) 

152 

14.7(157) 

16.0(146) 

14.2(261) 

354 

21.0(139) 

20.3(276) 

20.6(492) 

S%6 

30.2(294) 

44.1(183) 

38.8(450) 

TOTAL 

23.9(590) 

26.4(605) 

26.0(1203) 

The  increase  in  the  mean  deviations  of 
the  poorly  defined  cases  (PCN  5§6)  in  1973 
and  1974,  compared  to  1972,  is  significant. 
With  more  experience  in  DMSP  data  interpre¬ 
tation  and  use  of  various  thresholding 
techniques  to  amplify  the  mesoscale  fea¬ 
tures  near  the  cyclone’s  circulation  center, 
many  of  the  cases  that  would  have  been 
classified  as  poorly  defined  in  1972  could  be 
classified  as  well  defined  in  1973  and  1974. 
This  did  not  increase  the  mean  deviations  in 
the  well  defined  category  (PCN  354) ;  how¬ 
ever,  it  did  increase  the  mean  deviations 
in  the  poorly  defined  category  since  cases 
in  this  category  during  1973  and  1974  were 
truly  poorly  defined.  The  percent  of  cases 
in  the  poorly  defined  category  was  501  in 
1972,  30%  in  1973,  and  37%  in  1974.  Poorly 
defined  cases  are  much  more  frequent  at  night 
due  to  the  coarser  resolution  of  the  infrared 
sensors,  e.g.,  during  1974,  50%  of  night 
cases  were  poorly  defined  compared  to  26%  of 
the  daytime  cases.  The  percent  of  cases  with 
visible  eyes  (PCN  162)  has  remained  rela¬ 
tively  stable:  27%  in  1972,  24%  in  1973,  and 
22%  in  1974. 

The  1974  positioning  statistics  for  the 
individual  DMSP  sites  are  given  in  Table  2-3. 
There  is  little  difference  among  the  sites  in 
positioning  accuracies.  These  statistics  and 
those  in  Table  2-2  indicate  that  the  DMSP  PCN 
classification  system  is  stable,  reliable, 
and  reproducible  by  independent  analysts  fol¬ 
lowing  standardized  guidance  (1  WWP  105-10, 
Tropical  Cyclone  Position  and  Intensity 
Analysis  Using  Satellite  Data). 

Once-daily  tropical  cyclone  intensity 
estimates  are  made  from  the  daytime  DMSP 
data  using  the  Dvorak  technique.  This 
technique  assigns  a  Current  Intensity 
(Cl)  number  to  the  cyclone  depending  on  the 
cyclone's  Central  Features  (CF)  ,  Banding 
Features  (BF) ,  and  continuity  considerations 
from  previous  analyses.  Following  are  the 
Maximum  Wind  Speeds  (MWS)  associated  with 
each  Cl  number. 


Table  2-3.  Mean  Dev^iations  (nm)  of  DMSP 
Derived  Tropical  Cyclone  Positions  from 
JTWC  Best  Track  Positions  for  Western 
North  Pacific  DMSP  Sites  during  1974. 
Number  of  cases  shown  in  parentheses. 


PCN 

GUAM 

YOMOTA 

NAKON  PHANOM 

KADENA 

162 

12.6(116) 

15. 7(  72) 

14. 3(  36) 

11.7(26) 

364 

20.0(231) 

21.3(175) 

19. 6(  54) 

18.7(24) 

566 

35.4(206) 

46.2(118) 

37. 0(  94) 

38.5(31) 

TOTAL* 

24.2(553) 

28.3(365) 

27.5(184) 

24.0(81) 

*20  less  than  1974  totals  in  Table  2-2 
which  includes  some  positions  from 
AFGWC . 


Cl 

MlVS(Knots) 

a 

MWS(Khots) 

OT 

MWS(l!hots) 

1.5 

25 

4.0 

60 

6.5 

122 

2.0 

30 

4.5 

72 

7.0 

135 

2.5 

35 

5.0 

85 

7.5 

150 

3.0 

40 

5.5 

97 

8.0 

170 

3.5 

50 

6.0 

110 

Figure  2-1  shows  a  comparison  of  the  derived 
intensities  with  the  JTWC  Best  Track  (BT) 
intensities  for  1974.  The  BT  intensities 
were  placed  into  the  closest  corresponding 
Cl  category  and  deviations  computed  accord¬ 
ing  to  Cl  numbers.  Overall,  74%  of  the 
cases  fell  with  -0.5  Cl  number  and  91%  of 
the  cases  within  -1.0  Cl  number.  There  was 
a  tendency  for  the  DMSP  intensity  estimates 
to  be  slightly  higher  than  the  BT  wind 
speeds. 


+1.5  +1.0  +3  0  -.5  -1.0  -1.5  -2.0 

.  Cl  NUMBERS 


FIGURE  2-1.  Compa/i-iion  of,  deAived  Cl 
nuntbcA*  and  JTWC  BT  ■inie.nS'it-Lzi . 

*N-iiiUtz  HA.tt  onZy 


The  greatest  benefit  from  DMSP  data  has 
been  the  significant  increase  in  JTWC's 
ability  to  forecast  tropical  cyclone 
development.  By  carefully  monitoring  daily 
changes  in  tropical  disturbances,  JTWC  can 
normally  give  at  least  12  to  24  hours 
notice  that  a  significant  tropical  cyclone 
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is  developing.  When  development  during  the 
next  24  hours  is  judged  likely,  a  tropical 
cyclone  formation  alert  is  issued  giving 
the  current  location,  the  estimated  maxi¬ 
mum  winds  in  the  disturbance,  and  the  area 
where  development  is  likely  to  occur. 
Formation  alerts  are  updated  as  necessary 
until  the  cyclone  is  picked  up  in  warning 
status  or  canceled  if  the  disturbance  fails 
to  develop.  Table  2-4  shows  the  verifica¬ 
tion  rate  of  tropical  cyclone  formation 
alerts  for  the  past  five  years.  A  signifi¬ 
cant  increase  in  the  verification  rate 
occurred  in  1971,  the  first  season  for 
which  DMSP  data  was  available.  Subsequent 
increases  can  be  attributed  to  increased 
skill  in  interpreting  the  DMSP  imagery 
and  close  integration  of  satellite  and 
conventional  meteorological  data. 


Table  2-4.  VERIFICATION  SUNMARY  FOR 
TROPICAL  CYCLONE  FORMATION 
ALERTS 


NUMBER  ALERT  SYSTEMS  TOTAL 

OF  WHICH  BECAME  NIWBERED 

ALERT  NUMBERED  TROPICAL  DEVELOPMENT 


YEAR  SYSTEMS  TROPICAL  CYaONES  CYCLONES  RATE 


1970 

32 

18 

27 

56% 

1971 

48 

33 

37 

69% 

1972 

41 

29 

32 

71% 

1973 

26 

22 

23 

85% 

1974 

35 

30 

35 

86% 

Due  to 

the  use  of 

DMSP  data 

to  monitor 

tropical  disturbances  in  their  developing 
stages,  the  need  for  aircraft  investigative 
flights  has  been  greatly  reduced  resulting 
in  considerable  savings  of  aircraft  recon¬ 
naissance  resources  in  recent  years.  Table 
2-5  presents  a  summary  of  levied  investiga¬ 
tive  flights  during  the  past  five  years. 
During  the  past  two  years,  the  ratio  of 
levied  investigative  flights  to  the  total 
number  of  tropical  cyclones  has  been  near 
unity.  In  most  cases  during  1973  and  1974, 
the  investigative  flight  provided  the  basis 
for  the  first  warning  on  the  tropical  cy¬ 
clone  . 


Table  2-5.  SUNMARY  OF  AIRCRAFT  INVESTIGATIVE 
FLIGHTS 


YEAR 

LEVIED 

INVESTIGATIVE 

FLIGHTS 

TOTAL 

TROPICAL 

CTCLONES 

RATIO 

1970 

170 

27 

6.3-1 

1971 

179 

37 

4.8-1 

1972 

81 

32 

2.5-1 

1973 

28 

23 

1.2-1 

1974 

30 

35 

0.9-1 

Some  simple  calculations  illustrate  the 
magnitude  of  aircraft  reconnaissance  savings 


during  the  developing,  pre-warning  stages  of 
tropical  cyclones.  Multiplying  the  average 
ratio  of  investigative  flights  to  tropical 
cyclones  experienced  during  1970  and  1971  of 
5. 5  to  1  times  34  (the  average  yearly  number 
of  tropical  cyclones  including  tropical 
depressions]  results  in  a  requirement  of  187 
investigative  flights  in  an  average  year 
without  DMSP  data.  With  DMSP  data  a  ratio 
of  unity  can  be  achieved  requiring  only  34 
investigative  flights  in  an  average  year. 
Thus,  average  savings  of  153  investigative 
flights  per  year  can  be  achieved.  A  normal 
10  to  12  hour  investigative  flight  is 
equivalent  to  a  mission  making  two  con¬ 
secutive  six-hourly  fixes.  Thus,  an 
equivalent  savings  of  306  six-hourly  fixes 
are  realized.  When  this  figure  is  compared 
to  the  average  number  of  levied  six-hourly 
fixes  (534)  during  the  last  10  years,  the 
large  savings  of  aircraft  resources  during 
the  early  developing  stages  of  tropical 
cyclones  becomes  evident.  This  use  of  DMSP 
data  during  the  pre-warning  stages  of 
cyclones  and  selective  use  of  DMSP  data  for 
six-hourly  fixes  once  a  cyclone  has  developed 
helps  explain  why  the  large  reductions  in 
aircraft  reconnaissance  assets  have  not  yet 
degraded  the  tropical  cyclone  warning  ser¬ 
vice.  The  primary  problem  facing  JTWC  in 
future  years  will  be  to  optimize  the  mix  of 
reconnaissance  assets  so  that  the  maximum 
capabilities  of  each  resource  can  be  real¬ 
ized  . 

DMSP  satellites  have  become  a  vital 
part  of  the  tropical  cyclone  warning  system 
during  the  past  few  years.  Their  loss  now 
that  the  aircraft  reconnaissance  assets  have 
been  drastically  reduced  would  seriously 
degrade  JTWC’s  warning  capabilities.  The 
overall  use  of  DMSP  satellite  data  for 
warnings  should  increase  in  future  years; 
however,  the  very  large  increase  in  satel¬ 
lite  use  from  1973  to  1974  was  due  primarily 
to  the  one-time  benefit  of  the  variable 
warning  time  option  and  increases  in  future 
years  will  probably  be  at  a  much  slower  rate. 
Also,  the  potential  DMSP  satellite  use  rate 
is  heavily  dependent  on  the  number  and  orbit 
time  of  the  satellites.  During  periods  when 
only  one  DMSP  satellite  is  operational,  the 
potential  use  rate  drops  sharply  and  JTWC's 
flexibility  in  optimizing  a  mix  of  aircraft 
and  satellite  data  is  greatly  reduced. 

7.  COMMUNICATIONS 

a.  AIR  TO  GROUND 

Aircraft  reconnaissance  data  are 
normally  received  by  JTWC  via  direct  phone 
patch  through  Andersen  Aeronautical  Station, 
which  is  the  primary  station  for  this 
purpose.  Under  degraded  radio  propagation 
conditions,  the  Clark  or  Fuchu  aeronautical 
stations  can  intercept  and  relay  the  data 
via  AUTOVON  and  teletype  to  JTWC. 

Average  communication  delays  for  the 
preliminary  and  complete  center  data  mes¬ 
sages  for  past  years  are  compared  with  1974 
delays  in  Figure  2-2.  Delay  times  are 
defined  as  the  difference  between  the  fix 
time  and  the  time  of  message  receipt  at 
JTWC.  The  preliminary  fix  message  continued 
to  prove  its  effectiveness  by  permitting  a 
significant  amount  of  extra  time  to  be  spent 
in  forecast  preparation. 
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FIGURE  2-2.  VELAV  TIMES  -  Raca.tpi  oi 
zyz  data.  ne.iiage.i. 


Table  2-6  depicts  the  complete 
center  data  messages  received  more  than  one 
hour  after  fix  time  and  after  warning  time. 
The  decrease  in  the  latter  can  be  directly 
attributed  to  the  variable  warning  time 
introduced  in  1974.. 


TABLE  2-6.  1974  AIR/GROUND  DELAY 

STATISTICS  FOR  AIRCRAFT  RECONNAISSANCE 

OMPARED  WITH  PREVIOUS  YEARS 

1970  1971 

1972 

1973 

1974 

%  Complete  fix 
messages  delayed 
over  one  hour  5  6 

6 

20 

19 

%  Complete  fix 
messages  received 
after  warning 

time  0.9  2.1 

5.5 

10.1 

4.9 

b.  SELECTIVE  RECONNAISSANCE  PROGRAM 

With  the  advent  of  the  SRP,  the 
importance  of  radar  and  satellite  fix  data 
has  increased  considerably  over  previous 
years.  A  review  of  the  associated  com¬ 
munication  delays  follows  with  delay  times 
defined  as  the  difference  between  the 
observation  time  and  the  time  of  message 
entry  into  the  AWN.  In  contrast  to  previous 
years,  radar  reports  were  received  in  a  very 
timely  manner.  Data  from  the  AC6W  radar 
sites  in  the  Philippines  and  data  from 
nationally  operated  radars  of  the  Republic 
of  China,  Hong  Kong,  Japan,  and  the  Republic 
of  the  Philippines  were  delayed  an  average  of 
only  20  to  35  minutes.  In  the  worst  cases, 
JTWC  still  received  the  messages  within  80 
minutes  of  observation  time.  Tropical  cy¬ 
clone  radar  data  is  routed  to  JTWC  over  the 
AWN  through  the  use  of  a  special  high 
precedence  collective  indicator.  Additional¬ 
ly  the  ACFtW'  radar  reports  were  phoned  to  JTWC 
from  Clark  AB ,  thereby  providing  the  infor¬ 
mation  somewhat  earlier  than  indicated. 

Over  1557  position  and  intensity 
estimates  were  derived  from  Air  Weather 
Service  CAWS)  DMSP  sites  and  the  aircraft 


carrier  USS  CONSTELLATION  during  1974.  The 
data  from  the  AWS  DMSP  sites  were  immediate¬ 
ly  passed  via  AUTOVON  followed  by  an  AWN 
message.  .AUTOVON  provided  rapid  communi¬ 
cation  of  the  essentials  and  a  brief  two-way 
discussion  of  the  data  (a  benefit  not 
possible  by  message).  Average  delay  times  of 
65  minutes  for  telephone  and  84  minutes  for 
message  resulted  from  a  sampling  of  mid¬ 
season  storms.  These  delay  times  are  the 
difference  between  satellite  equator- 
crossing  time  and  the  time  of  the  telephone 
call  or  entry  of  the  message  into  the  AWN. 
Systematic  differences  in  data  processing 
time  among  the  DMSP  sites  introduces  small 
variations  in  the  above  figures  which  are 
independent  of  communications  and  analysis 
time. 

c.  OUTGOING  COMMUNICATIONS 

Messages  originating  at  JTWC  are 
processed  by  the  Naval  Telecommunications 
Center  (NTCC)  of  the  Naval  Communications 
Station,  Guam.  By  special  agreement,  all 
tropical  cyclone  warnings  are  placed  in  the 
communications  system  before  pending 
IMMEDIATE  precedence  traffic.  Manual  pro¬ 
cessing  is  accomplished  as  though  the 
warning  had  FLASH  precedence.  Warnings 
were  delivered  to  the  message  center  an 
average  of  28  minutes  before  warning  time. 

In  Figure  2-3,  yearly  averages  of  the 
handling  time  are  plotted  relative  to 
warning  time  as  indicated  by  the  length  of 
vertical  bars.  Handling  times  for  tropical 
depression  warnings  Cnot  shown)  were 
reduced  from  25  minutes  in  1973  to  9  minutes 
in  1974. 

The  dramatic  improvement  in 
handling  time  achieved  during  1973  continued 
into  1974,  thereby  allowing  the  average 
message  to  be  placed  on  the  circuits  before 
the  established  warning  time.  The  time  of 
receipt  of  a  warning  at  a  particular  sta¬ 
tion  depends  on  factors  beyond  the  control 
of  either  JTWC  or  NTCC. 


FIGURE  2-3.  AUTOPIN  handttng  ttrm.  data 
ioK  typhoon  and  tA.op-Lc.aZ  itoArr,  waAntngA  . 
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RESEARCH  SUMMARY 


CHAPTER  Hi 


1.  GENERAL 


One  of  the  three  major  tasks  of  the  Joint 
Typhoon  Warning  Center  is  to  conduct  tropical 
cyclone  analysis  and  forecasting  research. 

In  most  cases  the  research  projects  are 
directly  concerned  with  either  movement  or 
intensity  forecast  improvement.  Meteoro¬ 
logists  from  outside  agencies  such  as  the 
Environmental  Prediction  Research  Facility, 
the  Naval  Postgraduate  School,  the  54th 
IVeather  Reconnaissance  Squadron  and  Detach¬ 
ment  1,  1st  Weather  Wing  often  collaborate 
with  JTWC  on  research  projects.  The 
following  briefs  summarize  significant 
research  completed  during  the  past  year. 
Research  underway  but  not  yet  completed  is  not 
reported  in  this  section. 

2.  COST  EFFECTIVENESS  EVALUATION  OF 

drOpsonde  derived  sea  level  pressures 
IN  TROPICAL  CYCLONES  OF  THE  WESTERN 
NORTH  PACIFIC 

(Reference:  McPeek,  R.  E.  and  0.  R. 
Scrivener,  FLEWEACEN/JTWC  Technical  Note 
74-6). 


From  the  earliest  days  of  aircraft  recon¬ 
naissance  of  tropical  cyclones,  dropsonde 
data  taken  in  the  cyclone  centers  showed  a 
very  high  correlation  between  dropsonde 
measured  surface  pressure  and  aircraft 
measured  700-mb  height.  Jordan  (1957) 
studied  this  correlation  and  derived  a 
regression  equation  that  has  been  used  oper¬ 
ationally  for  many  years  as  an  initial 
estimate  of  surface  pressure  by  Joint  Typhoon 
Warning  Center  (JTWC) ,  Guam.  Sea  level 
pressure  measurement  is  an  important  tool  in 
deriving  maximum  surface  wind  speeds  in 
tropical  cyclones.  In  the  light  of  present 
day  forecasting  techniques  and  ever  tighten¬ 
ing  budgetary  constraints,  this  study  was 
undertaken  to  determine  the  feasibility  of 
relying  solely  on  a  regression  equation  to 
derive  sea  level  pressure  from  aircraft 
measured  700-mb  heights. 

Results  showed  that  Jordan's  regression 
equation  can  be  used  operationally  for 
determining  tropical  cyclone  intensity.  By 
using  the  equation  for  minimum  sea  level 
pressure  estimates,  instead  of  dropsonde 
measured  sea  level  pressure,  a  dollar 
savings  of  approximately  $100,000  would  be 
realized  in  the  Western  North  Pacific  each 
year. 

3.  DERIVATION  OF  A  REVISED  MAXIMUM 
WIND/MINIMUM  SEA  LEVEL  PRESSURE 
RELATIONSHIP  FOR  TROPICAL  CYCLONES 

(Reference:  Atkinson,  G.  D.  and  C.  R. 
Holliday,  FLEWEACEN/JTWC  Technical  Note  75-1) 


A  revised  minimum  sea  level  pressure/max¬ 
imum  sustained  surface  wind  relationship  for 
tropical  cyclones  for  the  Western  North  Paci¬ 
fic  is  derived.  The  data  sample  used  was  26 
years  of  peak  wind  gust  observations  from 


island  and  coastal  meteorological  stations 
which  experienced  tropical  cyclone  hits. 
Minimum  sea  level  pressures  were  determined 
from  station  pressure  data  and  aircraft 
reconnaissance  observations.  The  recorded 
peak  gust  values  were  adjusted  for  differences 
in  station  and  anemometer  elevation  and 
reduced  to  sustained  (one-minute  average)  sur¬ 
face  winds  using  standard  gust  factor  rela¬ 
tionships.  The  resulting  equation  is: 

Vmax  =  6.7  (1010-Pc) 

Where  Vmax  is  the  maximum  sustained  surface 
wind  and  Pc  is  he  minimum  sea  level  pressure. 
The  standard  error  of  the  regression  equation 
on  the  dependent  data  is  8.8  knots  and  751  of 
the  cases  fell  within  ^  10  knots  of  the 
regression  line.  Due  to  the  availability  of 
better  ground  truth  observations  of  maximum 
surface  winds,  this  relationship  is  consid¬ 
ered  more  accurate  than  previous  minimum 
pressure/maxiraum  wind  relationships  which 
were  derived  primarily  from  maximum  surface 
winds  estimated  from  aircraft  reconnaissance 
sea  state  observations.  The  new  relationship 
has  been  adopted  for  operational  use  by  JTWC 
and  is  used  in  conjunction  with  maximum 
flight  level  (700  mb)  winds  and  satellite 
intensity  estimates  to  determine  the  maxijnum 
sustained  wind  speeds  in  tropical  cyclones. 

The  maximum  wind  values  derived  from  this 
equation  can  be  adjusted  subjectively  for 
synoptic  situations  in  which  the  environmen¬ 
tal  pressures  on  the  cyclone's  periphery  are 
abnormally  high  or  low.  Table  3-1  gives  the 
pressure/wind  relationships  derived  from  the 
equation . 


TABLE  3 

1.  MAXIMUM 

SUSTAINHD  (ONE. MINUTE  AVERAGE) 

SURFACE 

WIND 

SPEEDS 

(MWS)  (KNOTS)  FOR  1 

SPECIFIED  VALUES  OF 

MINIMUM 

SEA  LEVEL 

PRESSURE  (MSLP)  (mb) 

MSLP 

MWS 

MSLP 

MWS 

MSLP 

HWS 

1000 

30 

960 

83 

920 

122 

995 

38 

955 

89 

915 

126 

990 

46 

950 

94 

910 

130 

985 

53 

945 

99 

905 

134 

980 

60 

940 

103 

900 

138 

975 

66 

935 

108 

895 

142 

970 

72 

930 

113 

890 

146 

965 

78 

925 

117 

885 

150 

4.  FORECAST  VERIFICATION  AS  A  FUNCTION 
OF  RECONNAISSANCE  PLATFORM 

(Reference:  Harrison,  E.  J.,  Jr.,  and  A.  L 
Bryant,  FLEWEACEN/JTWC  Technical  Note  75-2) 


There  has  been  much  discussion  in  recent 
years  as  to  the  effect  of  reconnaissance 
platforms  on  forecast  position  accuracy,  e.g., 
will  a  24 -hour  forecast  based  on  an  aircraft 
fix  be  more  accurate  than  one  based  on 
satellite?  This  study  compares  the  mean 
warning  position  and  forecast  accuracies  for 
JTWC  warnings  based  on  aircraft,  satellite, 
radar  and  other  fixes  for  the  1973  and  1974 
seasons.  The  single  most  important  result  of 
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the  study  is  that  warnings  based  on  aircraft, 
fixes  are,  in  the  mean,  more  accurate.  The 
main  reason  for  this  is  the  ability  of  the 
aircraft  to  locate  the  storm  center,  regard¬ 
less  of  the  stage  of  cvclone  development. 

When  storms  are  well  developed,  there  is 
essentially  no  difference  in  forecast  accur¬ 
acy  between  warnings  based  on  aircraft  and 
satellite;  however,  in  the  poorly  developed 
storms  aircraft-based  warnings  are  consider¬ 
ably  (approximately  221)  more  accurate.  The 
study  indicates  that  continued  use  of  the 
Selective  Reconnaissance  Program  will  provide 
the  most  accurate  position  forecasts  possible, 
while  optimizing  utility  of  dwindling  air¬ 
craft  assets. 
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CHAPTER  IV 


SUMMARY  OF  TROPICAL  CYCLONES 


1.  GENERAL  RESUME 


During  1974,  there  was  a  sharp  reversal 
from  the  abnormally  light  tropical  cyclone 
activity  observed  during  1973.  Named 
tropical  cyclones  numbered  32  during  1974 
(Table  4-1)  which  is  101  higher  than  the 
latest  15-year  average^  displayed  in  Table 
4-2.  Climatological  statistics  on  typhoons 
are  given  in  Table  4-3.  Less  than  half  (47%) 
of  these  tropical  storms  developed  to  typhoon 
strength  (15) --well  below  the  average  ratio 
of  65%  derived  from  the  long  term  average 
(Table4-4}.  Deviation  of  normal  monthly 
typhoon  distribution  was  particularly 
noticeable  during  July  and  August  when  only 


3  were  recorded  in  contrast  to  the 
climatological  average  of  7. 

Warnings  were  issued  in  1974  on 
numbered  tropical  cyclones  during  148 
calendar  days  spanning  all  months  except 
February.  This  closely  matches  the  mean  of 
the  past  15  years  (Table  4-5)  but  is  a 
significant  increase  (almost  twice)  over  the 
number  of  warning  days  during  1973. 

The  number  of  typhoon  days  (Table  4-6), 
however,  numbered  only  62,  well  below  the 
15-year  average  of  90  days.  This  reflects 
the  tendency  of  this  season's  tropical 
cyclones  not  to  develop  beyond  storm 
strength. 


TABLE  4-1.  1974  TROPICAL  CYCLONES 


CALENDAR 

MAX 

MIN 

WARNINGS  ISSUED 

DAYS  OF 

SFC 

OBS 

NO.  AS 

DISTANCE 

CYCLONE 

TYPE 

NAME 

(PRD  OF  WRNG) 

WARNING 

WIND+ 

SLP 

TOTAL 

TYPHOONS 

traveled 

-ui — 

WMDA 

IK'  JAN  ■- 

13  JAN 

- 2j - 

55 

■  15 

~1050 

02 

TS 

AMY 

14  MAR  - 

19  MAR 

6 

45 

987 

21 

.  .  -  - 

1750 

03 

TS 

BABE 

26  APR  - 

02  MAY 

7 

60 

983 

26 

-  -  « 

1600 

04 

TY 

CARLA 

02  MAY  - 

07  MAY 

6 

80 

963 

22 

7 

1550 

05 

TD 

— 

07  JUN  - 

08  JUN 

2 

30 

— 

5 

_ 

ISO 

06 

TY 

DINAH 

08  JUN  - 

14  JUN 

7 

70 

974 

26 

7 

1550 

07 

TS 

EMMA 

13  JUN  - 

18  JUN 

6 

60 

988 

21 

— 

1300 

08 

TS 

FREDA 

21  JUN  - 

22  JUN 

2 

45 

989 

7 

_ 

800 

09 

TY 

GILDA 

30  JUN  - 

07  JUL 

8 

90 

944 

28 

18 

1400 

10 

TS 

HARRIET 

IS  JUL  - 

18  JUL 

4 

45 

996 

13 

— 

900 

11 

TS 

JEAN 

17  JUL  - 

20  JUL 

4 

45 

995 

14 

— 

850 

12 

TY 

IVY 

17  JUL  - 

22  JUL 

6 

95 

945 

23 

15 

1850 

13 

TS 

KIM 

23  JUL  - 

24  JUL 

2 

50 

989 

6 

— 

350 

14 

TS 

LUCY 

09  AUG  - 

11  AUG 

3 

54 

995 

10 

— 

350 

15 

TY 

MARY 

* 

13 

70 

964 

47 

5 

3400 

16 

TD 

— 

14  AUG  - 

IS  AUG 

2 

30 

994 

5 

— 

250 

17 

TS 

NADINE 

IS  AUG  - 

18  AUG 

4 

50 

982 

14 

— 

1600 

18 

TS 

OLIVE 

(CENTRAL 

PACIFIC 

;  HURRICANE  CENTER) 

19 

TY 

POLLY 

2S  AUG  - 

02  SEP 

9 

95 

948 

31 

20 

1850 

20 

TD 

— 

27  AUG  - 

2  8  AUG 

2 

30 

994 

6 

— 

300 

21 

TS 

ROSE 

28  AUG  - 

31  AUG 

4 

50 

985 

13 

800 

22 

TY 

SHIRLEY 

04  SEP  - 

09  SEP 

6 

70 

972 

21 

9 

950 

23 

TS 

TRIX 

05  SEP  - 

06  SEP 

2 

40 

— 

S 

-  -  - 

250 

24 

TY 

VIRGINIA 

12  SEP  - 

16  SEP 

5 

75 

969 

15 

9 

780 

25 

TS 

WENDY 

24  SEP  - 

30  SEP 

7 

60 

984 

24 

— 

800 

26 

TY 

AGNES 

24  SEP  - 

02  OCT 

9 

105 

961 

30 

17 

2000 

27 

TY 

BESS 

08  OCT  - 

14  OCT 

7 

65 

980 

25 

10 

1950 

28 

TY 

CARMEN 

14  OCT  - 

19  OCT 

6 

75 

974 

21 

13 

1250 

29 

TY 

DELLA 

21  OCT  - 

27  OCT 

7 

90 

958 

25 

16 

1600 

30 

TY 

ELAINE 

24  OCT  - 

31  OCT 

8 

95 

943 

29 

14 

1700 

31 

TS 

FAYE 

01  NOV  - 

04  NOV 

4 

55 

987 

13 

— 

1250 

32 

TY 

GLORIA 

03  NOV  - 

09  NOV 

7 

120 

931 

27 

IS 

1850 

33 

TS 

HESTER 

14  NOV  - 

15  NOV 

2 

35 

1000 

5 

— 

350 

34 

TY 

IRMA 

21  NOV  - 

02  DEC 

12 

115 

939 

44 

19 

2250 

35 

TS 

JUDY 

18  DEC  - 

19  DEC 

2 

40 

998 

6 

— 

150 

36 

TS 

KIT 

* 

5 

40 

995 

14 

— 

1200 

1974  TOTALS 

148** 

657 

194 

*Mary 

11 

Aug  - 

19 

Aug 

and 

23 

Aug  - 

26 

Aug 

Kit 

19 

Dec  - 

21 

Dec 

and 

23 

Dec  - 

24 

Dec 

**Overlapping  days  included  only  once  in  sum 
+Over  water  estimate  (one-minute  averaging  period) 
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No. super  typhoons  (maximum  sustained 
winds  ^130  knots)  were  observed  during  1974  , 
the  first  year  since  documentation  began  in 
1959  that  no  typhoon  reached  this  category. 

It  is  suspected,  however,  that  Typhoon 
Gloria  may  have  approached  super  typhoon 
intensity  prior  to  landfall  on  the  Philip¬ 
pine  archipelago  in  early  November.  This  is 
based  on  the  trend  of  central  pressure  fall 
of  the  final  aircraft  fixes,  however,  lack  of 
additional  supporting  evidence  restricts 
Gloria  from  being  entered  in  the  super 
typhoon  category. 

One  of  the  synoptic  features  during 
August  and  September  was  the  penetration  of 
monsoon  westerlies  to  more  poleward 
latitudes  than  normal.  This  situation  was 
caused  initially  by  the  extremely  large 
circulation  of  Typhoon  Mary  moving  to  sub¬ 
tropical  latitudes.  This  resulted  in  an 
anomalous  monsoon  trough  location  extending 
from  coastal  South  China  northeastward  to  the 
Ryukyus .  Of  the  four  tropical  cyclones  that 
developed  during  this  period  three  (Tropical 
Depression  No.  20,  Tropical  Storm  Rose,  and 
Typhoon  Shirley)  displayed  unusual  initial 
courses  compared  to  climatology  by  heading 
northeasterly . 


By  early  October,  the  monsoon  trough 
became  re-established  near  its  normal  posi¬ 
tion  in  the  Philippine  Sea,  and  triggered 
development  of  a  series  of  destructive 
cyclones  which  crossed  the  Philippine  Is¬ 
lands.  This  parade  of  tropical  cyclones,  led 
by  Bess  in  October  and  climaxed  by  Gloria  in 
early  November,  subjected  the  Island  of  Luzon 
to  the  strikes  of  five  typhoons  in  a  period 
of  slightly  less  than  a  month.  The 
frequency  of  these  repeated  onslaughts  to 
Luzon  is  unparalleled  in  climatological 
records  available  since  World  War  II. 

The  Tropical  Upper  Tropospheric  Trough 
(TUTT)  was  very  active  during  1974  producing 
19%  of  the  season's  named  tropical  cyclones. 
Typhoons  Polly,  Virginia,  .Agnes  and  Tropical 
Storms  Freda,  Kim,  and  Wendy  developed  from 
disturbances  caused  by  upper  lows  in  the 
trough.  A  study  of  the  long  term  average 
(Atkinson  1974)  indicates  approximately  15% 
of  the  named  tropical  cyclones  in  the  west¬ 
ern  North  Pacific  can  be  traced  to  these 
disturbances  which  originate  in  the  trade 
wind  region,  and  are  produced  on  the  south 
and  east  periphery  of  the  upper  level  lows. 


TABLE  A- 

2  FREQUENCY  OF  TROPICAL  STORMS 

[INCLUDING  TYPHOONS) 

BY  MONTHS  AND  YEARS  I 

YEAR 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

TOTAL 

1945 

0 

0 

0 

1 

1 

2 

5 

7 

6 

1 

3 

0 

26 

1946 

0 

0 

1 

0 

1 

2 

3 

2 

3 

1 

2 

0 

15 

1947 

0 

0 

1 

0 

1 

1 

3 

3 

5 

6 

6 

1 

27 

1948 

1 

0 

0 

0 

2 

2 

2 

5 

5 

4 

3 

2 

26 

1949 

1 

0 

0 

0 

0 

1 

5 

3 

6 

1 

3 

2 

22 

1950 

0 

0 

.  0 

0 

1 

2 

3 

2 

3 

3 

3 

1 

18 

1951 

0 

0 

1 

2 

1 

1 

1 

2 

2 

4 

1 

2 

17 

1952 

0 

0 

0  ■ 

0 

0 

3 

3 

4 

5 

6 

3 

4 

28 

1953 

0 

1 

0 

0 

1 

2 

2 

6 

3 

4 

3 

1 

23 

1954 

0 

0 

1 

0 

1 

0 

1 

6 

4 

3 

3 

0 

19 

1955 

1 

0 

1 

1 

0 

1 

6 

3 

3 

4 

1 

1 

22 

1956 

0 

0 

1 

2 

0 

1 

2 

5 

5 

2 

3 

1 

22 

1957 

2 

0 

0 

1 

1 

1 

1 

3 

5 

4 

3 

0 

21 

1958 

1 

0 

0 

0 

1 

3 

5 

3 

3 

3 

2 

1 

22 

1959 

0 

1 

1 

1 

0 

0 

3 

6 

6 

4 

2 

2 

26 

0.1 

“DTr 

0.5 

0.7 

1.5 

■SI 

4.3 

5 . 3 

2 . 7 

1.2 

1773 

(1945 

-59) 

1960 

0 

0 

0 

1 

1 

3 

3 

10 

3 

4 

1 

1 

27 

1961 

1 

1 

1 

1 

3 

2 

5 

4 

6 

5 

1 

1 

31 

1962 

0 

1 

0 

1 

2 

0 

6 

7 

3 

5 

3 

2 

30 

1963 

0 

0 

0 

1 

1 

3 

4 

3 

5 

5 

0 

3 

25 

1964 

0 

0 

0 

0 

2 

2 

7 

9 

7 

6 

6 

1 

40 

1965 

2 

2 

1 

1 

2 

3 

5 

6 

7 

2 

2 

1 

34 

1966 

0 

0 

0 

1 

2 

1 

5 

8 

7 

3 

2 

1 

30 

1967 

1 

0 

2 

1 

1 

1 

6 

8 

7 

4 

3 

1 

35 

1968 

0 

0 

0 

1 

1 

1 

3 

8 

3 

6 

4 

0 

27 

1969 

1 

0 

1 

1 

0 

0 

3 

4 

3 

3 

2 

1 

19 

1970 

0 

1 

0 

0 

0 

2 

2 

6 

4 

5 

4 

0 

24 

1971 

1 

0 

1 

3 

4 

2 

8 

4 

6 

4 

2 

0 

35 

1972 

1 

0 

0 

0 

1 

3 

6 

5 

4 

5 

2 

3 

30 

1973 

0 

0 

0 

0 

0 

0 

7 

5 

2 

4 

3 

0 

21 

1974 

1 

0 

1 

1 

1 

4 

4 

5 

5 

4 

4 

2 

32 

MKMIlllll 

■)]H 

~inr 

0.9 

1.4 

1.8 

4.9 

6.1 

4.8 

4.S 

2 . 6 

1.1 

Z?73 

1  (I960 

-70) 
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Based  on  available  casualty  reports. 
Typhoons  Dinah  and  Gilda,  Tropical  Storm 
Wendy,  and  Tropical  Depression  No.  20 
accounted  for  the  majority  of  the  tropical 
cyclone  related  casualties  (Table  4-7). 
Typhoon  Gilda  proved  the  most  disastrous  of 
the  year.  Gilda 's  circulation  triggered 
flashfloods  and  landslides  in  Korea  and 
Japan  in  early  July  resulting  in  a  heavy 
toil  of  lives  (128),  Damage  estimates  of 
$1.2  billion  in  Japan  rank  it  among  the  most 
costly  to  strike  that  country  in  recent 
years.  Torrential  rains  from  the  extra- 
tropical  stages  of  Tropica]  Depression  No. 

20  produced  similar  results  on  the  western 
coast  of  Korea  in  late  August,  accounting 
for  a  combined  missing  and  dead  total  of  77. 
The  worst  marine  disaster  occurred  near 
southern  Taiwan  as  3,500  ton  Panamanian 
freighter  SUN  SHANG  sank  in  heavy  seas 
produced  by  Tropical  Storm  Wendy  (60  knots) 
with  the  loss  of  31  crewmen. 

The  northern  Philippine  Islands 
experienced  a  high  frequency  of  typhoons  (7) 
during  the  year  with  Dinah's  crossing  Luton 
in  June  being  the  most  disastrous  as 
casualties  totaled  106  persons.  The  suc¬ 
cession  of  typhoons  during  October  and 
November  crossing  Luzon,  however,  also 
inflicted  heavy  damage  ($23  million)  to  the 


rice  and  sugar  cane  crops  with  serious 
economic  impact  on  the  island  republic. 
Reconnaissance  of  one  of  these  typhoons 
(Bess)  while  in  the  South  China  Sea,  led  to 
the  tragic  loss  of  a  U.S.  Air  Force  weather 
reconnaissance  aircraft  and  its  crew  of  six. 

Much  of  the  pertinent  meteorological 
data  and  tropical  cyclone  damage  statistics 
in  this  chapter  were  based  on  information 
received  from  the  following  sources: 

Weather  Bureau  of  the  Republic  of  China; 
Royal  Observatory  of  Hong  Kong;  Office  of 
the  High  Commissioner,  Trust  Territory  of 
the  Pacific  Islands;  Japan  Meteorological 
Agency;  National  Weather  Service  of  the 
Republic  of  the  Philippines;  and  the 
Environmental  Data  Service,  National  Ocean¬ 
ic  and  Atmospheric  Administration,  Liverpool 
Underwriters  Association. 

^  The  climatology  of  tropical  cyclone 
activity  in  the  western  North  Pacific 
during  the  last  30  years  indicates  a 
significant  increase  in  tropical  cyclones 
since  1960.  This  is  probably  due  to 
better  observational  data,  especially 
satellites,  during  recent  years.  There¬ 
fore,  JTWC  considers  the  last  15-year 
period  as  the  most  representative  of  the 
long  term  average. 


1  TABLE  A-3  FREQUENCY  OF  TROPICAL  STORMS  REACHING  TYPHOON  INTENSITY  BY  MONTHS  AND  YEARS  I 

YEAR 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

TOTAL 

1945 

0 

0 

0 

0 

0 

1 

2 

5 

3 

1 

1 

0 

13 

1946 

0 

0 

1 

0 

1 

1 

3 

1 

3 

1 

2 

0 

13 

1947 

0 

0 

0 

0 

1 

1 

0 

3 

4 

5 

4 

1 

19 

1948 

1 

0 

0 

0 

2 

0 

2 

2 

4 

1 

2 

1 

15 

1949 

1 

0 

0 

0 

0 

1 

3 

3 

3 

1 

1 

1 

14 

1950 

0 

0 

0 

0 

1 

1 

1 

2 

1 

3 

2 

1 

12 

1951 

0 

0 

1 

2 

1 

1 

1 

2 

2 

3 

1 

2 

16 

1952 

0 

0 

0 

0 

0 

3 

1 

3 

3 

4 

3 

2 

19 

1953 

0 

1 

0 

0 

1 

1 

2 

4 

2 

4 

1 

1 

17 

1954 

0 

0 

0 

0 

1 

0 

1 

4 

4 

2 

3 

0 

15 

1955 

1 

0 

1 

1 

0 

1 

5 

3 

3 

2 

1 

1 

19 

1956 

0 

0 

1 

1 

0 

0 

2 

4 

5 

1 

3 

1 

18 

1957 

1 

0 

0 

1 

1 

1 

1 

2 

5 

3 

3 

0 

18 

1958 

1 

0 

0 

0 

1 

3 

4 

3 

3 

3 

1 

1 

20 

1959 

,  0 

0 

0 

1 

0 

0 

1 

5 

3 

3 

2 

2 

17 

1  AVERAGE  0 . 3 

0.1 

0.5 

0.4 

0.7 

1.0 

1.9 

5.1 

5.2 

2.S 

2.0 

0.9 

r5T3 

(1945 

59) 

1960 

0 

0 

0 

1 

0 

2 

2 

8 

0 

4 

1 

1 

19 

1961 

0 

0 

1 

0 

2 

1 

3 

3 

5 

3 

1 

1 

20 

1962 

0 

0 

0 

1 

2 

0 

S 

7 

2 

4 

3 

0 

24 

1963 

0 

0 

0 

1 

1 

2 

3 

3 

3 

4 

0 

2 

19 

1964 

0 

0 

0 

0 

2 

2 

6 

3 

5 

3 

4 

1 

26 

1965 

1 

0 

0 

1 

2 

2 

4 

3 

5 

2 

1 

0 

21 

1966 

0 

0 

0 

1 

2 

1 

3 

6 

4 

2 

0 

1 

20 

1967 

0 

0 

1 

1 

0 

1 

3 

4 

4 

3 

3 

0 

20 

1968 

0 

0 

0 

1 

1 

1 

1 

4 

3 

5 

4 

0 

20 

1969 

1 

0 

0 

1 

0 

0 

2 

3 

2 

3 

1 

0 

13 

1970 

0 

1 

0 

0 

0 

1 

0 

4 

2 

3 

1 

0 

12 

1971 

0 

0 

0 

3 

1 

2 

6 

3 

5 

3 

1 

0 

24 

1972 

1 

0 

0 

0 

1 

1 

4 

4 

3 

4 

2 

2 

22 

1973 

0 

0 

0 

0 

0 

0 

4 

2 

2 

4 

0 

0 

12 

1974 

0 

0 

0 

0 

1 

2 

1 

2 

3 

4 

2 

0 

15 

average  0.2 

0.1 

0.1 

0.7 

1.0 

1.2 

3.1 

3.9 

3.2 

5.4 

1 .6 

0.5 

19.1 

1  (1960 

-74) 
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TABLE.  4-4„  RATIO  OF  TROPICAL  STORM  FREQUENCY  DEVELOPMENT  TO  -n-pilOON'  INTENSITY  (1960-1974) 


AVERAGE  NUMBER 

OF  TROPICAL  STORMS 

JAX 

0.5 

FEB 

0.  3 

MAR 

0.5 

APR 

0.9 

MAY 

1.4 

JUN 

1.8 

JUL 

4.9 

AUG 

6,1 

SEP 

4.8 

OCT 

4.3 

:<ov 

2.6 

DEC 

l.I 

TOTAL 

29.3 

AVERAGE  NUMBER 

OF  TYPHOONS 

0.2 

0.1 

0.1 

0,7 

1.0 

1.2 

3.1 

3.9 

5.2 

5.4 

1.6 

0.5 

19.1 

RATIO 

.40 

.  33 

.20 

.78 

.  71 

.67 

.63 

.64 

.67 

.79 

.62 

.45 

.6.5 

TABLE  4-5 

.  SUMMARY  OF  JTWC 

WARNINGS  1960- 

1974 

1960-1974 

CAVG) 

1970 

1971 

1972 

1973 

1974 

TOTAL  NUMBER  OF  WARNINGS 

704 

533 

747 

739 

390 

657 

CALENDAR 

DAYS  OF  WARNING 

146 

127 

163 

139 

77 

148 

NUMBER  OF 
WITH  TWO 

WARNING  DAYS 

OR  MORE  CYCLONES 

50 

29 

54 

46 

27 

38 

NUMBEROF  WARNING  DAYS 

WITH  THREE  OR  MORE  CYCLONES 

10 

0 

6 

13 

9 

4 

TABLE 

4-6,  TYPHOON 

DAYS 

1960  -  1974 

YEAR 

JAN 

FEB 

MAR 

APR  MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

TOTAL 

PER 

YEAR 

IWiT 

— 

— 

— 

“2“  — 

rir 

rr* 

36* 

— 

“TT 

T7- 

98 

1961 

-  ,  - 

— 

8 

8 

2 

10* 

15 

23* 

17* 

6 

6 

95 

1962 

,  -  - 

-  -  - 

— 

7  4 

— 

14* 

37* 

8 

17* 

19* 

— 

119 

1963 

— 

— 

— 

4  5 

15 

11 

23* 

14* 

24* 

.  - . 

11 

107 

1964 

— 

— 

-  -  - 

7 

5* 

22* 

18* 

28* 

14 

11* 

6 

111 

1965 

2 

— 

— 

2  5 

12* 

19* 

2  3* 

25* 

14 

6 

— 

108 

1966 

-  .  - 

— 

— 

5  11 

6 

7* 

16* 

23* 

11 

4 

3 

86 

1967 

— 

— 

2 

7  -  -  “ 

4 

14* 

10 

32* 

21* 

21* 

-  -  - 

111 

1968 

— 

— 

— 

6  1 

7 

6 

8 

32* 

19 

18* 

— 

97 

1969 

S 

— 

5 

— 

8 

6 

10 

18 

10* 

— 

62 

1970 

— 

5 

-  -  - 

-  - 

2 

5 

24* 

16 

21* 

6 

— 

79 

1971 

— 

— 

4  13* 

8 

20* 

27* 

21* 

11 

7 

— 

111 

1972 

2 

— 

— 

1 

6 

39* 

16 

16* 

21 

9 

11 

121 

1973 

— 

— 

— 

. 

— 

11* 

7* 

4 

20* 

— 

— 

42 

1974 

— 

— 

— 

-  3 

4 

10 

6 

9 

16* 

13 

— 

62 

THTAL 

MEAN 

*Two 

9 

0.6 

typhoons 

S  ITI  42  5S 

0.3  0.7  2.8  3.9 

occurring  on  the  same  c 

81 

5.4 

lay  are 

209 

13.9  1 

counte 

?T2— 
5.1 
i  as 

17.4  18.7 

two  typhoon  d 

TABLE 

4-7. 

LIST  OF  ESTIHATED  CASUALTIES  FOR  THE  1974 

SEASON 

TYPE 

NAME 

DEATHS 

KISSING 

“T 

TflTOH 

'  75 

“53 - 

T 

CILDA 

126 

26 

T 

IVY 

20 

46 

T 

MARY 

13 

Q 

TD 

NO.  20 

9 

66 

T 

POLLY 

9 

8 

T 

SHIRLEY  13 

... 

TS 

WENDY 

47 

7 

T 

BESS 

33 

3 

T 

CARMEN 

25 

— 

7 

ELAINE 

30 

21 

TS 

FAYE 

— 

2 

T 

GLORIA 

10 

— 

T 

IRMA 

11 

... 

TS 

HT 

17 

... 

TOTAL 

434 

214 

NOTE: 

Only 

cyclones 

for  vhich 

dsc«  are  available  are 

listed. 
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WESTERN  NORTH  PACIFIC 
TROPICAL  STORMS  AND 
DEPRESSIONS  OF  1974 
<50  KNOTS 


AMY 

TO-05 

FREDA 

HARRIET 

JEAN 

lUCY 

TD-16 

TD-20 

TRIX 

HESTER 

JUDY 

KIT 


U  MAR- 
07  JUN  ■ 
21  JUN  - 
15  JUL  - 

17  JUL  ■ 
09  AUG- 
14  AUG- 
27  AUG- 
05  SEP  - 
14  NOV- 

18  DEC  ■ 

19  DEC  ■ 


19  MAR 
08  JUN 
22  JUN 

18  JUL 

20  JUL 
11  AUG 
15  AUG 
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06  SEP 
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24  DEC 
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WESTERN  NORTH  PACIFIC 
TROPICAL  STORMS  OF  1974 
I  50  KNOTS 

WANDA  10  JAN  -  13  JAN 

BABE  38APR-02MAY 

EMMA  13JUN  -  18  JUN 

KIM  23  JUL  •  24  JUL 

NADINC  15  AUO  -  18  AUG 

rose  28AUG-31  AUG 

WENDY  24  SEP  -  30  SEP 

FAYE  01  NOV  -  04  NOV 


LEGEND 


•—  TYPHOON 
-fa-  TROPICAL  STORM 
•••  TROPICAL  DEPRESSION 
ooo  TROPICAL  DISTURBANCE 
+++  EXTRATROPKAL 

DISSIPATING  STAGE 


2.  INDIVIDUAL  TYPHOONS 


CARLA 


In  late  April ,  the  monsoon  trough 
became  active  in  the  central  Carolines, 
producing  a  tropical  depression  that  later 
became  Tropical  Storm  Babe.  Shortly  there¬ 
after,  another  circulation  in  the  trough  near 
Ponape  was  noted  on  29  April.  The  system 
tracked  northwestward  during  the  next  three 
days,  its  development  aided  by  the  upper 
level  outflow  of  Babe  tracking  north  of  the 
Marianas.  By  2  May,  the  circulation  located 
about  225  miles  southwest  of  Saipan,  had 
developed  into  Tropical  Storm  Carla  (Figure 
4-1). 

Continuing  a  northwest  track,  Carla's 
center  crossed  Tinian  in  the  south  central 
Marianas  about  0800Z  on  the  3rd.  The  I).S. 
Coast  Guard  Loran  Station  on  southern  Saipan 
(located  a  few  miles  to  the  north  of  the 
center)  recorded  a  peak  gust  of  57  knots 
within  an  hour  after  passage  of  the  center. 
The  maximum  24-hour  rainfall  recorded  on 
Saipan  during  passage  was  2.63  inches. 

With  a  mid-tropospheric  long  wave 
trough  situated  between  130  and  135  E,  Carla 
began  to  turn  poleward  late  on  the  3rd.  As 
Carla  tracked  west  of  the  northern  Marianas 
by  some  100  nm  on  the  4th,  aircraft  recon¬ 
naissance  indicated  Carla's  pressure  had 
fallen  to  978  mb  and  maximum  winds  around  its 
center  neared  65  kts.  By  1200Z  on  the  4th, 
Carla  became  the  season's  first  typhoon 
(Figure  4-2)  . 


FIGURE  4-1.  Cafila  paioa  io  a.tta-Ln^ng 
tuopizal  itoum  SOOnm  iou.thza.it 

oi  Saipan,  J  May  1974,  tllbl.  (OMSP  imageay) 


The  heavy  rains  and  gusty  winds  brought 
by  Carla  to  the  Marianas  took  a  heavy  toll  on 
fruit  crops  (bananas,  citrus,  etc.).  Rota, 
Tinian,  and  Saipan  reported  9Sr  damage  to 
crops  while  Pagan  and  Agrihan  in  the  northern 
Marianas  reported  45?  damage. 

Carla  continued  to  deepen  on  the  Sth 
while  tracking  northward.  Reconnaissance 
aircraft  measurements  indicated  peak  in¬ 
tensity  was  attained  early  in  the  day 
southwest  of  the  Maug  Islands  as  Carla's 
central  pressure  dipped  to  963  mb.  Maximum 
sustained  surface  w'inds  (1  min)  were 
probably  close  to  80-85  knots  near  the  eye  at 
this  time. 

Increasing  tropospheric  shear  began  to 
weaken  Carla  after  passage  north  of  the  20th 
parallel  as  the  cyclone  approached  the  base 
of  the  mid-tropospheric  westerlies.  Twentv- 
four  hours  after  reaching  peak  intensity, 
Carla  was  reduced  to  tropical  storm  intensi¬ 
ty,  300  nm  east  of  Iwo  Jima. 

In  advance  of  a  front  moving  southeast¬ 
ward  from  Japan,  Carla  began  to  accelerate 
northeastward  on  the  6th  and  fill  in  central 
pressure.  By  1200Z,  synoptic  and  satellite 
data  indicated  the  remains  of  Carla  had 
merged  with  the  frontal  zone  as  a  weak  low 
near  36N  and  1 58E . 


FIGURE  4-2.  Cafita  achtzotng  tijphoon 
■intznittij  ZTOnm  noathitizit  oi  Satpan, 
5  Hay  1974,  0Z03Z.  ( PMSP  Xmageay) 
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TYPHOON  DINAH 

BEST  TRACK  TC-06 
08JUN-14JUN  1974 
MAX  SFC  WIND  70  KTS 
MINIMUM  SLP974MBS 

105°  ■  ’  lTo° 

T  HONG  k( 


DINAH 


Dinah's  incipient  stages  can  be  traced 
back  to  a  weak  circulation  in  the  monsoon 
trough  first  noted  on  synoptic  charts  on  5 
June  in  the  west  central  Carolines.  The 
system  tracked  west -northwestward  passing 
just  north  of  UTithi  atoll  early  on  the  6th 
reaching  tropical  depression  status  the  next 
day  (Figure  4-3).  As  a  strong  subtropical 
ridge  built  westward,  the  depression  crossed 
the  Philippine  Sea  at  a  rapid  pace  up  to  20 
knots.  On  the  8th,  it  began  to  slow  in 
forward  speed  and  intensify  about  200  nm  east 
of  Samar  Island. 

Following  somewhat  of  a  meandering 
course  Dinah  passed  just  north  of  Catan- 
duanes  Island  on  the  9th  and  veered 
temporarily  to  a  northwest  track  in  response 
to  a  short  wave  trough  over  the  East  China 
Sea.  Aircraft  reconnaissance  indicated  that 
Dinah  had  developed  typhoon  force  winds  in 
its  northern  semicircle  during  this  period. 

An  aircraft  measurement  shortly  before 
landfall  indicated  a  central  pressure  of  974 
mb  (10/02352)  the  lowest  observed  during 
the  cyclone's  lifetime.  At  landfall,  the 
coastal  town  of  Baler  (IS  nm  south  of  the 
center)  reported  a  minimum  pressure  of  979.8 
mb  and  gusts  to  46  knots  while  Casiguran  35 
nm  north  of  the  center  measured  a  gust  to  47 
knots  (Figure  4-4). 

Dinah  cut  across ’ Luzon ' s  mountainous 
terrain  in  less  than  6  hours  emerging  north 
of  the  Lingayen  Gulf  near  the  town  of  San 
Fernando.  Torrential  rains  (24  hour  totals 
up  to  19.4  inches  at  Virac  and  15.4  inches 
at  Baler)  set  off  flash  flooding  and  land¬ 
slides  in  the  island  Republic  claiming  a 
toll  of  73  dead  and  33  missing.  Estimates 
of  damage  caused  by  Dinah  were  approximately 
$1  million. 


FIGURE  4-3.  Vonmatlvz  itagei  oi  V^nak 
centered  200nm  no>i.thuie.it  oi  Va.p,  6  Ju.m  1974, 
23302.  (PMSP  2.ma.ge.A.y] 


Dinah  assumed  a  westerly  course  after 
exiting  Luzon  regaining  typhoon  strength  by 
midday  on  the  11th.  Aircraft  reconnaissance 
reported  a  central  pressure  of  978  mb  (11/ 
08552)  within  a  broad  center  estimated  to  be 
SO  nm  in  diameter.  The  Japanese  ship 
MATSUSHIMA  MARU  passed  about  40  nm  east  of 
the  center  a  few  hours  later  (11/1200Z) 
reporting  a  minimum  pressure  of  980.8  mbs. 
Dinah's  central  pressure  varied  little 
thereafter,  and  its  center  remained  broad 
until  landfall  on  Hainan  Island. 

As  a  high  pressure  region  over  South 
China  advanced  into  the  East  China  Sea, 

Dinah  shifted  course  for  the  Luichow 
peninsula  on  the  12th.  Rebuilding  pres¬ 
sures,  however,  blocked  Dinah  from  crossing 
the  South  China  coast.  Following  transit  of 
northern  Hainan  Island,  Dinah  weakened  to 
tropical  storm  strength  and  entered  North 
Vietnam  south  of  Haiphong  quickly  dis¬ 
sipating  once  inland. 

While  in  the  South  China  Sea,  Dinah's 
circulation  was  extensive;  radius  of  the 
area  within  the  1000  mb  isobar  was  about  360 
nm  by  the  11th.  On  this  day,  Pratas  Island 
150  nm  north  of  the  center  reported  sustain¬ 
ed  winds  (10  min)  of  30  knots  (11/12002), 
and  the  Japanese  ship' NISSHO  MARU  125  nm 
east  of  the  center  reported  estimated  winds 
of  45  knots.  By  the  12th,  an  unidentified 
ship  caught  60  nm  north  of  the  center 
reported  estimated  winds  of  45  knots  (12/ 
00002).  Later  that  day,  the  Chinese 
meteorological  station  on  the  Paracel  Is¬ 
lands  120  nm  south  of  the  center  recorded 
sustained  winds  (10  min)  of  45  knots. 

Strong  gusty  winds  were  also  felt  in  Hong 
Kong  on  the  12th  as  the  eye  of  Dinah  passed 
some  250  to  200  nm  south  and  southwest. 
Wagland  Island  in  the  Colony  reported  gusts 
up  to  60  knots  and  the  Royal  Observatory 
gusts  to  64  knots. 


FIGURE  4-4.  Typhoon  VZnah  a  izw  houhi  (j/tom 
ZandfaZZ  on  Luzon  ZiZand  man.  BaZen,  10  Jtinz 
1974,  00172.  [VMS?  Zmagznyl 
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GILDA 


The  third  typhoon  of  the  season,  Gilda, 
developed  to  typhoon  strength  450  nm  south¬ 
east  of  Okinawa  on  2  July.  Initial 
detection  of  the  system  was  on  25  June  about 
400  nm  north  of  Eniwetok  as  a  weak  circula¬ 
tion  on  the  trailing  edge  of  a  surface 
trough  which  extended  northeastward  to  the 
vicinity  of  Midway  Island.  The  system 
tracked  westward  for  five  days  displaying 
little  marked  development  based  on  satel¬ 
lite  data  coverage.  By  the  29th,  however, 
signs  of  increased  organization  Ijecame 
evident  and,  late  the  following  day,  Gilda's 
circulation  had  generated  surface  winds  of 
tropical  storm  intensity. 

Gilda  began  to  move  poleward  on  the  2nd 
and  develop  winds  of  typhoon  strength  as  a 
stationary  mid-tropospheric  trough  dominated 
eastern  China.  Early  that  day,  the  Japanese 
vessel  SHINKYOKU  MARU  crossed  southward  just 
ahead  of  Gilda's  path  observing  north¬ 
westerly  winds  of  45  knots  and  a  pressure  of 
988.0  mb  (02/0600Z.j  . 

The  typhoon  reached  its  peak  intensity 
during  the  two-day  period  it  approached  the 
Ryukyu  chain  [Figure  4-5).  Reconnaissance 
aircraft  measured  a  94.4  mb  central  pressure 
(04/1431Z)  when  the  eye  passed  70  nm  south¬ 
west  of  Naha,  Okinawa  on  the  4th.  A  peak 
gust  of  85  knots  was  measured  at  the  Naha 
Observatory  (04/0840Z)  during  passage, 
while  on  Kume  Jima  a  gust  of  101  knots  was 
registered  several  hours  later  (04/1550Z) 
when  Gilda's  eye  passed  30  nm  to  the  west. 

Heavy  rain  and  gusty  winds  from  Gilda 
were  responsible  for  almost  a  complete 
failure  in  Okinawa's  electric  power.  Heavy 
rains  (up  to  10.8  inches  at  Naha)  also 
accounted  for  numerous  landslides  and  local 


flooding.  One  person  was  reported  killed 
and  several  fishing  vessels  sunk.  Crops 
including  sugarcane,  bananas,  and  vegetables 
suffered  extensive  damage. 

As  the  typhoon  entered  the  East  China 
Sea,  it  tracked  northward  around  the  western 
periphery  of  the  mid- tropospheric  sub¬ 
tropical  ridge.  Diminishing  in  intensity 
while  approaching  Cheju  Do  Island  early  on 
the  6th  (Figure  4-6),  Gilda  responded  to 
increasing  upper  level  southwesterly  flow 
over  Manchuria,  and  began  to  accelerate.  By 
the  7th,  Gilda's  circulation  was  in  the  Sea 
of  Japan  as  an  extratropical  system  heading  ' 
toward  southern  Hokkaido. 

Gilda  brought  torrential  rains  to  Korea 
during  passage  near  the  southeast  coast  with 
total  rainfall  amounts  exceeding  10  inches 
near  coastal  areas.  The  highest  amount  of 
10.8  inches  was  measured  at  Kwangyang.  The 
heavy  rains  caused  flash  flooding  and  land¬ 
slides  which  completely  or  partially 
destroyed  over  700  dwellings  and  left  over 
6000  homeless.  Total  damage  loss  was 
estimated  at  $2.8  million,  with  casualties 
of  21  dead  and  11  missing. 

Meanwhile,  Gilda's  circulation 
activated  a  stationary  front  over  western 
and  central  Japan  producing  torrential  rains 
over  a  widespread  area.  The  coastal  town  of 
Owase  on  the  Kii  peninsula  reported  an 
extreme  24  hour  total  of  16.5  inches.  News¬ 
paper  reports  indicated  Gilda  caused  an 
estimated  $1.2  billion  in  property  damage, 
including  tens  of  thousands  of  flooded 
homes,  damaged  roads,  and  washed  out  railway 
lines  and  bridges.  The  toll  in  Japan  from 
landslides  and  flash  flooding  accounted  for 
106  dead  and  15  missing. 


FIGURE  4-5.  Typhoon  G-itda.  nzaK  peafe 
T.nti.ni-ity  lOOnm  ioathiozit  oi  Naha,  Ok-Lnauia, 
3  July  1974,  01271.  (PMSP  Imaytay] 


FIGURE  4-6.  Typhoon  Gilda  acquiring  extaa- 
taoplaal  c.haA.ac.te.alitlc.6  In  the  Sea  oi  Japan 
ISOnm  60uthea6t  o^  Seoul,  Koaea  7  July  1974, 
0254Z.  IVMSP  Imageay) 
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TYPHOON  IVY 

BEST  TRACK  TC-12 
17JUL-22JUL  1974 
MAX  SFC  WIND  95  KT$ 
MINIMUM  SLP  945  MBS 


IVY 


The  OOOOZ  synoptic  chart  for  17  July 
depicted  multiple  tropical  cyclones  over  the 
Philippine  Sea.  Harriet  was  weakening  to 
depression  status  east  of  Okinawa  as  Jean 
developed  storm  force  winds  east  of  the  Luzon 
Straits.  Meanwhile,  evidence  of  a  strength¬ 
ening  depression  was  noted  in  the  monsoon 
trough  250  nm  west-southwest  of  Guam.  The 
last  system,  destined  to  become  Ivy, intensi¬ 
fied  to  tropical  storm  force  the  following 
day  (18th)  (Figure  4-7).  IVithin  two  days. 

Ivy  struck  Luzon  as  a  well  developed 
typhoon . 

Ivy's  track  across  the  Philippine  Sea 
was  affected  by  a  strong  subtropical  ridge 
resulting  in  movement  speeds  of  15-18  knots. 
Once  Tropical  Storm  Jean  crossed  into  the 
East  China  Sea,  the  subtropical  ridge  built 
westward  and  prevented  Typhoon  Ivy  from 
taking  a  climatological  northwesterly  track. 
Instead,  the  typhoon  was  forced  to  maintain 
a  westward  course  near  the  ISth  parallel. 

The  typhoon  began  to  deepen  rapidly  on  the 
18th.  Its  central  pressure  dropped  32  mb  in 
20  hours,  reaching  a  minimum  of  945  mb  (19/ 
1037Z)  about  15  hours  prior  to  landfall. 
Filling  slightly.  Ivy  struck  the  Luzon  coast 
south  of  Baler  with  sustained  winds  of  90 
knots  early  on  the  20th.  A  peak  gust  of  97 
knots  from  the  east  and  a  minimum  pressure 
of  973  mb  was  reported  at  the  Baler  meteoro¬ 
logical  station  during  eye  passage. 

The  severity  of  turbulence  associated 
with  Ivy  prior  to  landfall  on  Luzon  was 
readily  attested  to  by  an  aircraft  recon¬ 
naissance  crew  late  on  the  19th.  During 
penetration  of  the  wall  cloud,  turbulence 
was  sufficient  to  flame  out  one  of  the  WC- 
130' s  four  engines.  Fortunately,  engine 
restart  was  accomplished  by  the  crew  while 
orbiting  in  the  eye. 


After  crossing  central  Luzon,  Ivy 
emerged  into  the  South  China  Sea  from  the 
Lingayen  Gulf  quickly  regaining  typhoon 
strength  lost  during  transit  over  the  moun¬ 
tainous  terrain.  In  response  to  a  mid- 
tropospheric  trough  positioned  just  east  of 
the  Tibetan  Plateau,  Ivy  began  to  take  a 
more  northward  course  gradually  slowing  in 
forward  speed  and  reintensifying  as  it 
approached  South  China  (Figure  4-8). 
Estimates  based  on  satellite  data  indicated 
that  prior  to  landfall  (just  east  of  the 
Luichow  peninsula  on  the  2  2nd)  maximum 
sustained  winds  near  the  center  were  prob¬ 
ably  in  the  85-95  knot  range. 


The  circulation  of  Ivy  caused  gale 
force  gusts  at  Hong  Kong  as  she  passed  150  nm 
south  of  the  Colony.  Peak  gusts  of  63  knots 
and  55  knots  were  recorded  on  the  exposed 
islands  of  Cheung  Chau  and  Waglan  Island, 
respectively.  Maximum  24-hour  rainfall  was 
relatively  light  at  the  Royal  Observatory 
with  only  1.4  inches  recorded  on  the  22nd. 
Ivy's  circulation  quickly  lost  identity 
after  moving  inland  midway  through  the  22nd 

and  the  system  disappeared  from  the  surface 
analysis  24  hours  later. 


In  the  Philippines,  the  typhoon's 
casualty  aftermath  mounted  to  66  persons 
with  46  of  these  listed  as  missing.  Hardest 
hit  by  Ivy  was  Baler,. a  town  of  15,000,  in 
which  newspaper  reports  indicated  50%  of  the 
houses  were  leveled.  Also  in  the  Polillo 
Island  group  in  Lamon  Bay,  42  fisherman  were 
reported  lost  following  Ivy's  passage. 
Estimates  of  dollar  damage  to  structures, 
crops,  and  livestock  in  Luzon  were  placed  at 
$2  million. 


FIGURE  4-7.  T^op-LnaZ  StOKm  Ivy  about  450  nm 
za6t  0(5  Samaa  l6tand.  TaoptcaZ  Stoam  Jzan  ti 
i.zzn  appAoazhtng  Ta-Luian,  IS  July  1974,  0253Z. 
(PMSP  tmagzfiy) 


FIGURE  4-8.  Typhoon  Joy  tn  thz  South  Chtna 
Sza  250  nm  ioath  of  Hong  Kong,  21  July  1974, 
93392.  (PMSP  tmagzny) 
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MARY 


From  its  early  stages  east  of  the 
Marianas,  to  final  dissipation  over  Japan, 
Mary's  behavior  was  atypical  of  a  tropical 
cyclone.  Mary’s  circulation  during  the 
early  stages  was  marked  by  maximum  wind 
bands  removed  from  the  center  by  several 
hundred  miles.  In  addition,  the  storm's 
circulation  reached  enormous  proportions, 
dominating  the  weather  events  over  the 
entire  Philippine  Sea  for  several  days.  The 
longest  lived  tropical  cyclone  of  the  season, 
Mary  persisted  for  15  days  with  2  1/2  of 
these  days  spent  inland  from  the  East  China 
coast.  Toward  the  end  of  its  lifetime,  Mary 
culminated  its  unusual  behavior  by  defying 
climatology,  leaving  the  East  China  coast  on 
an  easterly  heading,  and  regenerating  to 
typhoon  strength. 

First  identified  as  a  weak  circulation 
on  synoptic  surface  charts  on  9  August,  Mary 
developed  to  depression  status  by  the  11th  in 
the  monsoon  trough  some  2S0  nm  east  of 
Saipan.  It  is  significant  that  during  this 
period  surface  pressure  falls  to  5  mb-below 
normal  were  occurring  along  the  trough 
across  the  Philippine  Sea.  As  a  result,  the 
monsoon  westerlies  began  to  intensify 
producing  a  narrow  belt  of  winds  averaging 
25-30  knots  feeding  into  the  depression.  By 
the  11th,  satellite  data  revealed  a  band  of 
cloudiness  extending  from  the  Philippine 
archipelago  to  the  eastern  Carolines  in 
response  to  the  strenthening  monsoon  flow 
(Figure  4-9) . 

Initially  moving  northeastward,  Mary's 
circulation  began  to  generate  winds  of 
tropical  storm  force  late  on  the  11th. 
Thereafter,  the  storm  shifted  to  a  northwest 
course  abruptly  accelerating  in  forward  speed 
to  14  knots  on  the  13th.  Mary's  circulation 
was  characterized  during  this  period  by  the 
existence  of  maximum  wind  bands  far  removed 
from  the  low  pressure  center.  Reconnais¬ 
sance  aircraft  reports  on  the  11th  and  12th 
indicated  that  the  center  was  becoming 
increasingly  separated  from  the  associated 
convective  cloudiness.  By  the  13th,  the 
center  was  200  nm  from  the  nearest  con¬ 
vective  band.  The  dimensions  of  the 
anomalous  structure  was  readily  apparent  in 
satellite  views  on  the  14th  (Figure  4-10). 

By  this  time  a  band  of  convective  cloudiness 
spiraling  around  the  center  in  a  broad  arc 
was  evident--a  pattern  quite  similar  to  an 
extratropical  low. 

As  Mary's  center  took  a  poleward  , 

component  on  the  12th  and  13th,  the 
associated  convective  band  leading  into  the 
circulation,  and  trailing  some  500  nm  south 
and  southwest  of  the  center,  drifted  over 
Guam.  Winds  gusting  to  gale  force  occurred 
over  a  period  of  3  days  starting  early  on 
the  11th.  Peak  gusts  from  the  southwest 
reached  57  knots  on  the  12th  (0950Z)  \and  the 
13th  (2012Z)  at  Andersen  AFB.  Rainfall 
amounts  of  7.25  inches  in  24  hours  were 
recorded  at  Andersen  AFB  between  the  11th 
and  12th  as  the  island  lay  beneath  Mary's 
outer  convective  band.  This  extreme  24-hour 
rainfall  amount  exceeds  all  records  for 
August  on  Guam. 


The  persistent  strong  southwesterly 
winds  were  responsible  for  significant 
damage  to  marine  interests  on  Guam.  The 
CARIBIA,  a  40,000  ton  passenger  liner,  being 
towed  to  Taiwan  for  salvage,  broke  loose 
from  her  tug  at  the  entrance  to  Apra  Harbor, 
ran  aground  on  the  breakwater,  and  later 
sank.  An  estimated  $3.3  million  loss  was 
associated  with  the  sinking  of  this  vessel. 
The  heavy  seas  also  took  their  toll  on  small 
craft  (which  are  normally  protected  on  the 
leeward  side  of  the  island  in  the  trades)  as 
many  broke  their  moorings  and  went  aground. 
One  yacht  valued  at  $250,000  was  included 
among  the  lost  vessels.  Two  lives  were  lost 
due  to  drowning  and  damage  estimates 
amounted  to  over  $542,000  in  the  Territory. 

On  Rota,  Tinian,  and  Saipan  crops  were 
especially  hard  hit  by  the  strong  winds  and 
torrential  rains.  On  Tinian,  the  vessel 
MV  MARIANAS  broke  from  its  moorings  and  went 
aground.  In  the  northern  Marianas,  major 
damage  was  sustained  mostly  to  copra  and 
banana  trees. 

As  Mary  neared  the  Volcano  Islands,  the 
area  of  surface  pressure  of  1000  mb  or  less 
was  exceedingly  large-stretching  at  its 
greatest  diameter  some  1200  nm  in  a  north- 
northeast/south-southwest  orientation  and 
850  nm  in  an  east-west  direction.  The 
unusually  low  pressures  in  the  trough  trail¬ 
ing  Mary  southwestward  into  the  Philippine 
Sea  caused  development  of  a  tropical  depres¬ 
sion  some  350  nm  north-northwest  of  Yap. 
Moving  eastward  in  Mary's  circulation,  the 
depression  apparently  interacted  with  the 
tropical  storm  midday  of  the  14th  when  it 
approached  within  700  nm  of  Mary's  center, 
Mary's  forward  motion  began  to  slow  and  the 
storm  abruptly  shifted  to  a  westerly  course 
early  on  the  ISth.  Meanwhile  the  strong 
tropical  depression  accelerated  in  forward 
speed  around  Mary's  southeastern  side  and 
dissipated  due  to  the  excessive  vertical 
shear. 

Late  on  the  14th  the  center  of  Mary's 
broad  eye  crossed  35  nm  south  of  Chichi 
Jima.  The  island’s  meteorological  station 
reported  a  minimum  pressure  of  977.1  mb 
(14/2240Z) --only  slightly  higher  than  an 
aircraft  reconnaissance  central  pressure 
observation  a  few  hours  later  (972  mb  at 
1S/0217Z) . 

On  the  15th,  a  second  depression  was 
spawned  300  nm  east  of  Luzon  in  the  low 
pressure  envelope  trailing  Mary.  Accelerat¬ 
ing  eastward  in  Mary's  circulation,  Nadine 
developed  to  tropical  storm  force  late  on 
that  day.  Once  Nadine  was  within  700  nm  of 
Mary’s  center  late  on  the  15th  a  second 
interaction  occurred,  resulting  in  Mary's 
continued  westward  movement  (Figure  4-11). 

A  long  wave  mid-tropospheric  trough  west 
of  Lake  Baykal  began  to  deepen  on  the  16th 
resulting  in  a  rapid  building  of  a  ridge  ' 
downstream  over  Manchuria  with  a  high  pres¬ 
sure  cell  centered  near  Port  Arthur.  This 
abnormally  strong  high  blocked  any  further 
poleward  movement  and  caused  Mary  to  maintain 
an  anomolous  westward  course  until  landfall 
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on  the  -East  China  coast  on  the  19th. 

During  this  westward  movement,  satel¬ 
lite  data  indicated  that  Mary  developed  a 
more  tropical  appearance  as  a  canopy  of 
cloudiness  covered  the  cyclone's  center. 

Mary  intensified  slightly,  and  for  a  short 
period  on  the  18th  winds  reached  typhoon 
force  as  the  storm  cut  through  the  Ryukyu 
chain  (Figure  4-12).  Naze  city  on  Amami-0- 
Shima  reported  tnc  lowest  pressure  (979.6 
mb  at  18/0240Z)  as  Mary's  center  tracked 
20  nm  to  the  north.  The  highest  winds  in 
the  Ryukyus  were  measured  at  Yakushima 
Island  which  recorded  a  peak  gust  of  90 
knots  at  18/0040Z.  As  the  typhoon's  pre¬ 
cipitation  swept  over  southern  Kyushu, 
heavy  rainfall  amounts  varying  between 
8  and  11  inches  were  reported  in  the 
mountainous  areas.  Miyakonjo  on  Kyushu 
measured  the  greatest  24  hour  total  of 
6.4  inches  during  the  18th. 

Moving  inland  on  the  China  coast  about 
100  nm  south  of  Shanghai  late  on  the  19th, 
Mary  was  blocked  from  moving  into  the 
mountainous  interior  by  a  high  cell  over 
central  China.  As  a  result,  Mary  stalled 
just  inland  as  a  deep  depression  for 
several  days.  Meanwhile,  the  mid -tropos¬ 
pheric  ridge  over  Manchuria  began  to  break 
down  rapidly  as  a  developing  mid-tropospheric 
trough  east  of  Lake  Baykal  begin  to  deepen 
equatorwards . 

By  the  22nd,  the  increasing  westerly 
flow  west  of  and  over  the  Gulf  of  Chihli 
forced  the  depression  back  out  over  the 
open  waters  of  the  East  China  Sea. 

Regenerating  to  minimum  storm  strength 
on  the  23rd,  Mary  passed  over  Okinawa  as  a 
"back  door"  storm  early  on  the  24th  increas¬ 
ing  in  forward  speed  to  13  knots  during 
crossing.  The  meteorological  station  at 
Kadena  Air  Base  registered  a  minimum  pressure 
of  981  mb  (24/OlOSZ)  and  a  peak  gust  from  the 
northwest  at  41  knots.  Center  passage  was 
estimated  18  nm  to  the  north  of  Kadena.  At 
the  Naha  Observatory  a  peak  gust  of  58  knots 
(24/0330Z)  was  recorded.  Later  in  the  day, 
Mary  passed  just  north  of  Minami  Daito  Jima 
as  the  storm  achieved  typhoon  intensity.  The 


Japanese  weather  station  on  the  island  exper¬ 
ienced  a  peak  gust  of  90  knots  (24/1707Z)  and 
a  minimum  pressure  of  969.3  mb  (24/17042). 

The  development  of  a  low  within  a  mid- 
tropospheric  trough  over  Korea  began  to  draw 
Mary  on  a  northward  course  late  on  the  24th. 
Due  to  the  tightening  gradient  over  Japan 
created  by  this  deepening  trough  and  a  sub¬ 
tropical  ridge  cell  positioned  east  of 
Honshu,  Mary  accelerated  north-northeastward 
reaching  a  forward  speed  of  26  knots  prior 
to  striking  Honshu  near  Hamamatsu  on  the 
26th. 

Mary  briefly  maintained  typhoon  status 
on  the  2Sth,  although  the  cyclone's  winds 
dropped  to  storm  strength  prior  to  landfall 
on  Honshu.  Further  evidence  of  Mary's 
rejuvenation  came  from  aircraft  reconnais¬ 
sance  late  on  the  24th  observing  a  15  mb  drop 
in  24  hrs  to  964  mb  (24/21412).  Several 
hours  later  the  British  vessel  W.  C.  VAN 
HORNE  was  caught  near  the  eye  of  the  typhoon 
while  crossing  30  nm  east  of  the  center. 

Winds  of  70  knots  from  the  south  and  a 
pressure  of  981.8  mb  were  reported  from  this 
vessel  at  25/0600Z.  Crossing  the  Japanese 
coastline  near  Hamamatsu,  the  meteorological 
station  indicated  Mary's  central  pressure 
had  risen  to  986.2  mb  (26/0030Z) .  Thirty 
minutes  prior  to  center  passage  a  peak  gust 
of  63  knots  was  recorded  at  the  station. 
Elsewhere  along  the  coast,  Omaezaki  reported 
a  southerly  gust  of  69  knots  (26/0050Z) . 

Merging  with  a  frontal  system  over 
Japan,  Mary  became  extratropical  moving 
inland  over  Honshu  early  on  the  26th.  Heavy 
rains  spread  over  the  north  central  region 
of  the  island  with  the  greatest  24  hour 
amount  of  8.98  inches  occurring  at  Nikko. 

On  the  southern  coast,  Shizuoka  City 
recorded  a  24  hour  total  of  6  inches. 

Only  one  causualty  occurred  in  the 
Japanese  islands  as  a  result  of  Mary;  how¬ 
ever,  strong  winds  associated  with  Mary 
over  the  Sea  of  Japan  were  responsible  for 
capsizing  a  fishing  trawler  off  Cape 
Amasaki.  Of  a  crew  of  eleven,  only  one  was 
rescued. 


FIGURE  4-9.  WOAA-Z  Aatztt-ite.  moia-Lc.  jjOA  II  Aaguit  1974  &hot/}-ing  ctoud  band  aiAoctated  r’.ith 
6outhwc-6i  monsoon  e.xt&ndsng  £^om  Zkz  PhZ^'i.pp^ne.s  to  Maay  dc.oe.-top'ing  tast  o^  the,  Mnatanas . 
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FIGURE  4-12.  MaA.if  a^tefi  Kzac.h- 
■ing  tgphoon  cenie^zd  loO 

nm  nofith  0(5  fjaha,  Ok^nama, 
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FIGURE  4-11.  Tn.opd.cal  Stonm  Many  (top) 
czntznzd  550  nm  ioutk  0(j  Tokyo.  TnopdcaZ 
Stonm  Naddnz  (bottom)  700  nm  ^unthcn  ioath  tn 
thz  PhdZdpptnz  Sza  ti  czntznzd  400  nm  nonth 
oi  Vap  liland,  16  Aaguit  1974,  01151. 

( PMSP  tmagzny] 
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POLLY 


While  Mary  was  accelerating  toward 
central  Honshu,  satellite  data  revealed 
another  disturbance,  induced  from  an  upper 
level  loiv,  was  showing  signs  of  development 
400  nm  east  of  the  northern  Marianas. 

Midday  on  the  26th,  the  circulation  system 
intensified  into  Tropical  Storm  Polly  about 
40  nm  northeast  of  Saipan.  Development  was 
rapid  thereafter,  as  the  storm's  central 
pressure  dropped  25  mbs  in  a  period  of  a 
day  after  an  aircraft  reconnaissance  read¬ 
ing  of  989  mb  late  on  26th  (2056Z). 

Polly's  movement  in  the  central 
Marianas  was  erratic  as  the  storm  was 
impeded  by  a  high  pressure  cell  located  to 
the  southwest  near  Yap.  By  the  27th,  how¬ 
ever,  the  flow  about  a  strong  high  east  of 
Japan  dominated,  and  Polly  departed  the 
"col"  region  between  the  two  anticyclones 
increasing  in  forward  speed  to  12  knots. 

Veering  northward  late  on  the  28th, 
the  typhoon  took  aim  on  the  Volcano 
Islands.  Polly's  central  pressure  con¬ 
tinued  to  fall  terminating  at  a  minimum 
value  of  948  mb  170  nm  south  of  Iwo  Jima. 
Twelve  hours  later  the  typhoon  passed 
abeam  of  Iwo  Jima  and  later  on  the  29th 
passed  about  70  nm  west  of  Chichi  Jima. 

Iwo  Jima  reported  peak  gusts  of  108  knots 
from  the  south  (29/07052)  after  the  east¬ 
ern  edge  of  Polly's  20  nm  diameter  eye 
passed  the  island.  A  minimum  pressure 
of  951.5  mb  was  registered  while  in  the 
eye.  Later,  Chichi  Jima  recorded  a  peak 
gust  of  88  knots  from  the  east -northeast 
(29/12402)  and  a  minimum  pressure  of 
989.8  mb  (29/19002)  during  passage. 

During  Polly's  advancement  northward 
from  the  Marianas,  Tropical  Storm  Rose 
generated  east  of  Taiwan.  Late  on  the  29th, 
Rose  had  moved  to  a  position  just  north  of 
Okinawa,  and  become  quasistationary.  The 
proximity  of  Tropical  Storm  Rose  700  nm 
west  of  Polly  and  a  blocking  high  north 
and  northeast  of  Polly  resulted  in  the 
beginning  of  a  Fuj iwara  interaction  on  the 
30th.  Polly  began  to  turn  northwest  to 
westward  during  the  next  day  and  a  half, 
as  Rose  sped  around  the  south  side  of 
Polly's  circulation  (Figure  4-13). 

With  a  long  wave  trough  over  eastern 
China,  and  Rose  weakening  significantly  on 
Polly's  eastern  periphery,  the  typhoon  veered 
abruptly  on  a  northward  track  late  on  the 
31st.  Increasing  in  forward  speed  to  15 
knots,  Polly's  center  struck  the  Japanese 
islands  of  Shikoku  and  southwestern  Honshu, 
emerging  six  hours  later  in  the  Sea  of  Japan 
late  on  the  1st .  Diminishing  to  tropical 
storm  force  in  the  Sea  of  Japan,  Polly 
continued  a  poleward  movement  crossing  the 
Russian  coast  east  of  Vladivostak  as  an 
extratropical  low  on  the  2nd. 

As  Polly's  eye  moved  ashore  on  Shikoku, 
the  Kochi  City  meteorological  station  20  nm 
east  of  center,  measured  a  minimum  pressure 
of  976.3  mb  (01/09202),  and  a  peak  gust  from 
the  east  at  78  knots  (01/09302) .  The 
Ashizuri  station  (20  nm  west  of  the  center)  , 
however,  reported  the  lowest  pressure  on  the 
coast--966.5  mb  (01/07402).  Murotomisaki 


(elev.  745  ft,  70  nm  northeast  of  the 
center)  reported  the  highest  gust- -95  knots 
from  the  east  (01/03102) - -several  hours 
before  Polly's  landfall.  Maximum  24-hour 
rainfall  measured  on  Shikoku  Island  due  to 
Polly  was  11.8  inches  at  the  coastal  station 
of  .Ashizuri. 

During  the  typhoon's  passage  across 
Japan,  Polly's  circulation  intensified  a 
stationary  front  over  east  central  Honshu 
bringing  excessively  heavy  rains  to  the 
mountainous  area  west  of  the  Kanto  plain. 
Ogochi,  Tokyo  prefecture  reported  a  total 
of  19.7  inches  during  the  typhoon's  passage 
while  stations  in  Saitama  and  Yamanashi 
prefectures  received  totals  as  high  as  19.5 
inches  and  14.4  inches  respectively.  These 
heavy  rains  set  off  one  of  the  worst  floods 
in  Tokyo  since  World  War  II.  The  swollen 
Tama  River  washed  over  its  embankment  at 
Komae,  Tokyo  prefecture  flooding  manv  homes 
and  causing  7600  inhabitants  to' be  evacuated 
from  their  homes. 

Elsewhere,  electrical  power  was  cut  off 
in  Kochi  and  Hiroshima  in  the  path  of 
Polly's  center  due  to  the  high  winds  and 
landslides  downing  power  lines.  On  the 
coast,  two  10,000  ton  freighters,  berthed 
under  construction  at  Urato  Bay  near  Kochi, 
were  washed  out  to  sea  when  the  water  level 
went  up  some  9  feet.  In  the  typhoon's  wake, 
Polly  left  over  10,000  homes  destroyed  or 
inundated  and  a  casualty  toll  of  45  injured 
and  9  dead  or  missing. 


FIGURE  4-13.  Typhoon  Polly  2S0  nm  ioulh  oi 
Nagoya,  Japan.  Tropical  Slofim  Ro4e  appeaAi 
(ufLthcn  iouthio&it  Polly  centered  2  30  nm 
zait  oi  Naha,  Okinawa.  30  Auguit  1974, 
23002.  lOMSP  Imagz/iy] 
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SHIRLEY 


As  Polly  transformed  to  an  extratropi- 
cal  cyclone  in  the  Sea  of  Japan,  the 
monsoon  trough  reformed  across  the  Philip¬ 
pine  Sea  from  Taiwan  to  the  Volcano 
Islands.  On  3  September,  a  tropical 
cyclone  was  evident  in  synoptic  and 
satellite  data  about  ISO  nm  south  of 
Okinawa.  Drifting  east  and  northeastward, 
Shirley  was  located  about  60  nm  south  of 
Minami  Daito  Jima  on  the  4th  when  aircraft 
reconnaissance  reports  observed  winds 
reaching  storm  force  in  the  circulation's 
northern  semicircle  (Figure  4-14]. 

Located  at  the  base  of  an  upper  level 
trough  east  of  Korea,  Shirley  drifted 
slowly  northward  passing  abeam  of  Minami 
Daito  Jima  early  on  the  5th.  A  minimum 
barometric ' reading  of  986.0  mb  was 
recorded  at  the  island's  weather  station 
(0S/0300Z].  Peak  gusts  out  of  the  south 
measured  54  knots  (0S/1300Z]. 

As  the  500 -mb  trough  over  the  Sea  of 
Japan  moved  eastward  on  the  5th,  rising 
heights  north  of  Shirley  caused  the  storm 
to  turn  westward.  By  the  6th,  aircraft 
reconnaissance  of  Shirley  indicated  winds 
had  reached  typhoon  force  shortly  before 
the  storm's  center  passed  over  the  island 
of  Okinoerabu-Shima  in  the  Ryukyu  chain. 
(Figure  4-15]  The  barometer  dipped  to 
977.4  mb  on  the  island  during  center 
passage  (06/1130Z] ,  and,  as  winds  shifted 
to  the  south- southeast ,  a  peak  gust  of  82 
knots  was  recorded  (06/1310Z). 

Shirley's  circulation  was  rather  small 
as  gale  force  winds  were  limited  to  a 
radius  of  75  nm  of  the  center.  To  the 
north,  Naze  on  Amami -0- Shima  reported  peak 
gusts  to  43  knots  (07/01SOZ],  while  to  the 
south  the  gust  recorder  at  the  Naha  Obser¬ 
vatory  measured  44  knots  (06/1S30Z]. 

An  approaching  short  wave  over  the 


FIGURE  4-14.  Fo^mat-ivc  6ta.ge.i  of  Sh^Oitey 
ae.nieAed  ISO  nm  iouthcait  Naha,  0k-Lnau>a, 
3  SeptemfaeA  1  974,  2329.  (CMSP  ■image.Ky] 


Yellow  Sea  began  to  draw  Shirley  on  a  slow 
poleward  drift  on  the  7th.  As  the  base  of 
this  trough  by-passed  the  typhoon  to  the 
north,  Shirley  accelerated  in  a  northeast¬ 
erly  direction  on  the  8th,  landing  12  hours 
later  slightly  below'  typhoon  force  on  the 
coastline  of  Kyushu.  Prior  to  landfall, 
the  center  passed  directly  over 
Kusagakishima  (elevation  454  feet]  which 
experienced  a  barometric  reading  of  982.4 
mb  (08/0800Z]  and  sustained  10-minute  winds 
of  70  knots. 

The  coastal  city  of  Makurazuki ,  10  nm 
south  of  center  crossing,  received  wind 
gusts  to  90  knots  (08/1050Z]  from  the 
south- southeast  followed  by  a  minimum  pres¬ 
sure  reading  of  985.9  mb  (08/1120Z]. 

Accelerating  to  forward  speeds  of  24 
kts,  Shirley  quickly  passed  Kyushu  and 
Shikoku  and  transformed  into  a  weak  extra- 
tropical  low  over  the  Kii  peninsula  on  the 
9th.  Strong  gusty  winds  occurred  along  the 
southern  coast  of  Shikoku  as  Shirley's 
center  passed  by  late  on  the  8th.  South- 
southeasterly  winds  peaking  near  42  knots 
and  70  knots  were  recorded  at  Ashizuri  and 
Murotomisaki  (station  elevation  745  feet] 
respectively. 

Torrential  rains  brought  by  Shirley 
totaled  6.2  inches  in  24  hours  at  Nobeoka 
on  the  eastern  coast  of  Kyushu,  while 
Tokushima  on  the  eastern  coast  of  Shikoku 
reported  7.5  inches  (24  hours]  during 
passage.  The  heavy  rains  halted  the 
Japanese  National  Railway  services  in 
parts  of  Kyushu  and  completely  in  Shikoku. 
Power  blackouts  were  also  wide  spread  in 
Kyushu  due  to  gusty  winds  downing  power 
lines. 

Landslides  and  flash  flooding  as  a 
result  of  the  rains  were  responsible  for 
the  flooding,  of  over  30,000  homes,  and  a 
casualty  toll  of  13  dead  or  missing. 


FIGURE  4-15.  Shtatzg  Aeacfetug  typhoon 
■itaength  110  nm  no^thzait  Naha,  Ok-Lnawa, 
6  September  1974,  0  239Z.  (  PHSP  tmagz/iy)  ■ 
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VIRGINIA 


Developing  from  a  disturbance  initi¬ 
ated  by  an  upper  tropospheric  low,  Virginia 
began  to  display  increasing  organization  in 
satellite  data  early  on  the  11th,  200  nm 
west  of  Marcus  Island.  The  circulation 
advanced  northward,  shifting  to  a  northeast 
course  and  developed  tropical  storm  force 
winds  on  the  12th.  (Figure  4-16)  By  the 
time  aircraft  reconnaissance  was  conducted 
on  Virginia  late  on  the  13th,  winds  had 
increased  to  typhoon  intensity.  Flight 
level  (700  mb)  winds  of  80  knots  were 
measured  in  the  southern  semi-circle  on 
penetration,  while  a  central  pressure  of 
980  mb  was  recorded  within  an  eye  40  nm 
in  diameter. 

Virginia  developed  winds  of  typhoon 
strength  at  an  unusual  poleward  latitude  of 
This  was  only  the  6th  tropical 
cyclone  since  1945  to  first  achieve  typhoon 
intensity  north  of  the  30th  parallel. 

As  a  deepening  500  mb- low  approached 
Manchuria  from  the  Lake  Baykal  area  on  the 
13th,  the  accompanying  downstream  ridging 
caused  the  westerlies  north  of  Virginia  to 
weaken  and  retreat  poleward.  As  a  result, 
the  typhoon  continued  to  track  northeast¬ 
ward  in  a  favorable  vertical  shear  zone  to 
maintain  its  intensity.  Further  aircraft 
reconnaissance  of  Virginia  at  13/0730Z 
revealed  the  storm  was  still  tropical  in 


FIGURE  4-16..  T4.opf.caf  StoHm  V-c/igZn-ia  370  nm 
no/Lthwe.it.  o(J  MaAcui  liland,  11  ScpfembeA  1974, 
2243Z.  (  PMSP  e.xpande.d  -imagziiy] 


character  at  the  37th  parallel.  The 
central  pressure  had  dropped  to  969  mb  in 
an  eye  with  a  700  mb  temperature  of  16C° 
(Figure  4-17).  Maximum  flight  level 
(700  mb)  winds  of  90  knots  were  recorded 
just  outside  the  eye  in  the  wall  cloud 
region. 

By  the  14th,  a  major  trough  was  deep¬ 
ening  over  Manchuria  causing  a  strong  ridge 
to  develop  over  the  Kamchatka  peninsula.  By 
mid  day,  Virginia  was  blocked  by  an  anoma¬ 
lous  high  pressure  cell  to  the  northeast, 
resulting  in  an  unusual  northwestward 
movement  for  a  tropical  cyclone  located  at 
such  a  northerly  latitude  (37N).  Virginia's 
tropical  lifetime  ended  shortly  thereafter, 
as  satellite  data  indicated  weakening  on 
the  15th  and  development  of  extratropical 
characteristics  later  in  the  day  400nm  east 
of  Hokkaido. 

During  the  typhoon's  northward  track, 
numerous  vessels  in  the  shipping  lanes 
were  caught  in  its  circulation  and  reported 
gale  force  winds.  The  strongest  winds  were 
experienced  by  a  Netherlands  ship  (call 
sign  PJSM)  (40  knots)  on  the  13th  and  the 
PRESIDENT  VAN.  BUREN  (45  knots)  on  the  14th. 
The  Japanese  ship  AKAISHI  caught  near  the 
center  on  the  15th  (OOOOZ)  reported  north¬ 
easterly  winds  of  57  knots  and  a  barometer 
reading  of  989.5  mb.  , 


FIGURE  4-17.  Typhoon  Virginia  nza.K  peafe 
intzni-ity  aitzfL  cA.o6i^ng  the  35th  pomotZet 
750  nm  ea.it  oi  Tokyo,  13  September  1974, 
2207Z.  (PMSP  expanded  Zmageay] 


35 


36 


AGNES 


Evolving  from  a  disturbance  initiated 
by  an  upper  tropospheric  low,  Agnes 
-developed  to  depression  intensity  about 
150  nm  southeast  of  Marcus  Island  on  24 
September.  Although  weak,  the  flow  about 
the  subtropical  ridge  to  the  north  of  the 
depression  kept  the  tropical  cyclone  on  a 
slow  westerly  and  later  a  west-northwest¬ 
erly  track  for  the  next  three  days. 

Indications  from  satellite  data 
revealed  that  the  circulation  was  intensi¬ 
fying  rapidly  on  the  25th.  Proof  of  this 
development  occurred  when  the  center  of 
Agnes  passed  about  60  nm  south  of  Marcus 
Island  later  that  day.  The  Japanese 
meteorological  station  on  the  island 
experienced  strong  easterly  gusts  to  81 
knots  (25/1140Z)  following  a  minimum 
barometer  reading  of  998.7  mb  (25/06002) 
(Figure’ 4- 18) .  Aircraft  reconnaissance 
of  Agnes  the  next  day  (26/14502)  confirmed 
that  the  storm  had  gained  typhoon  force. 
Flight  level  (700  mb)  winds  of  70  knots  and 
a  central  pressure  of  984  mb  were  reported. 

As  a  cell  in  the  subtropical  ridge  west 
of  Agnes  weakened  significantly  on  the  27th, 
the  typhoon  began  to  abruptly  track  north¬ 
ward.  With  upper  level  westerlies  strength¬ 
ening  east  of  Japan,  Agnes  shifted  to  an 
east- northeast  track  36  hours  thereafter, 
and  accelerated  in  forward  speed  early  on 
the  29th  (Figure  4-19). 


FIGURE  4-18.  Agnti  fLeac.h-ing  typhoon  itficngth 
100  nm  aiiit  o{  MaAcuA  lAZand,  25  Se.pte.mbe.A 
1974,  2J5rZ.’  (PHSP  tmagcAy) 


Like  typhoon  Virginia,  Agnes  continued 
to  deepen  after  recurvature.  Reconnaissance 
aircraft  observed  the  lowest  central  pressure 
of  the  typhoon’s  life  (961  mb)  on  the  30th 
(03032).  In  addition,  flight  level  (700  mb) 
winds  of  135  knots  were  observed  40  nm  from 
the  center  during  exit  from  the  eye.  Forward 
speed  of  Agnes  at  this  time  had  increased  to 
15  knots. 

Over  the  Kuril  Islands,  a  500  mb  low  was 
tracking  eastward  accompanied  by  a  deep 
trough.  The  amplification  of  strong  south¬ 
westerly  flow  ahead  of  the  trough  caused 
Agnes  to  turn  on  a  northeast  course  and  accel¬ 
erate  to  30  knots  by  1  October.  Satellite 
data  indicated  Agnes  acquired  extratropical 
characteristics  after  crossing  3S°N;  however, 
the  circulation  remained  intense  as  evidenced 
by  aircraft  flight  level  (700  mb)  winds  of 
110  knots  (01/04152).  The  strong  extratropi¬ 
cal  low  of  Agnes  continued  to  race  poleward 
thereafter,  finally  merging  with  the  advanc¬ 
ing  500-mb  low  300  nm  south  of  Attu  in  the 
Aleutian  chain  on  the  3rd. 


FIGURE  4-19.  Moon-Ctght  utAaaZ  of  Typhoon 
Agnti  aite.A  ih-i^t  to  an  taite.Aly  taack. 
Ltghti  0(5  Tokyo  750  nm  to  the.  noAthweit  and 
othzA  ctttei  tn  Japan  aAe  otitbie  -in  Ze(t- 
hand  poAt-ion  oi  data,  29  SeptembeA  1974, 
11192.  (VMSP  -imageAy) 
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BESS 


The  circulation  that  eventually 
developed  into  Typhoon  Bess  was  first  noted 
on  synoptic  charts  south  of  Guam  on  7 
October  (OOOOZ) .  The  circulation  was  accom¬ 
panied  by  broad  monsoonal  flow,  and,  by  the 
9th,  evidence  from  satellite  data  and  air¬ 
craft  reconnaissance  indicated  two  centers 
had  developed  CFigure  4-20).  The  northern 
system  dominated,  while  the  center  that  had 
initially  been  tracked  for  several  days 
dissipated.  Due  to  a  strong  subtropical 
ridge,  movement  of  the  entire  circulation 
complex  up  to  this  time  had  been  rapid,  with 
a  forward  speed  of  18  knots.  Due  to  a 
deepening  trough  in  the  westerlies  over  the 
East  China  Sea,  the  pressures  north  of  the 
storm  weakened,  and  Bess  slowed  to  almost 
half  it.s  original  speed. 

Winds  in  the  cyclone  reached  typhoon 
intensity  early  on  the  10th  as  it  approached 
northern  Luzon.  Approximately  24  hrs  later, 
coastal  crossing  occurred  about  50  nra  south 
of  Escarpada  Point.  Inland,  Tuguegarao  City 
reported  a  pressure  of  976.9  mb  (tlie  minimum 
reported  during  the  storm's  lifetime)  while 
Bess's  center  passed  30  nm  north  of  the  sta¬ 
tion.  Relatively  unaffected  by  a  short 
journey  over  the  mountainous  island,  Bess 
emerged  into  the  South  China  Sea  as  a  minimal 
typhoon . 

Bess's  circulation  brought  high  winds 
affecting  much  of  Luzon  and  the  straits. 
Inland,  Baguio  weather  station  (elevation 
4860  feet)  experienced  wind  gusts  to  80  knots 
while  Appari  on  the  northern  coast  recorded 
a  gust  to  96  knots.  In  the  Luzon  straits 
several  ships  reported  strong  winds  as  the 
typhoon's  center  passed  to  the  south  on  the 
11th.  The  Indian  ship  BAILADIA  and  a  German 
vessel  (call  sign  DEBC)  experienced  north¬ 
easterly  winds  of  SO  knots  and  57  knots 
respectively.  Considerable  rainfall  with  24 
hour  totals  of  5  to  6  inches  occurred  over 
much  of  northern  Luzon,  with  a  24  hour  ex- 


FIGURE  4-20.  TAoptcat  azonm  b  e.ii  cxnzozzzng 
a  bKoad  c..i>LCulatzo n  ce.ntz/L  500  nm  ta.it  oi 
Luzon  liland,  9  OttobtK  1974,  0235Z. 


treme  of  30.8  inches  measured  at  Baguio 
during  passage.  Landslides  and  flash  flood¬ 
ing  accounted  for  casualties  of  26  killed 
and  3  missing.  Total  damage  including 
public  and  private  property,  agricultural 
livestock  were  estimated 

near  $9.2  million. 

Once  in  the  South  China  Sea,  Bess 
turned  westward  in  response  to  a  massive 
uign  pressure  area  dominating  central  and 
South  China.  The  combination  of  the 
typhoon"s  envelope  of  low  pressure  and  this 
high  pressure  area  generated  a  strong  north¬ 
east  flow  over  the  waters  south  of  the  China 
coast.  Pratas  Island,  110  nm  to  the  north¬ 
west  of  the  typhoon's  center,  reported 
sustained  (10  minute)  winds  of  50  knots  on 
tiie_12th  while  the  British  ship  MARCO  POLO 
estimated  winds  of  45  knots  220  nm  north¬ 
west  of  the  center  (Figure  4-21).  .As  Bess 
tracked  south  of  Hong  Kong  late  on  the  12th 
peak  gusts  of  58  knots  and  49  knots  were 
observed  at  Wagland  Island  and  the  Royal 
Observatory  respectively. 


As  the  modifying  northeast  monsoon  flow 
entered  the  typhoon's  circulation,  the  cen¬ 
tral  pressure  began  to  fill  and  winds  associ¬ 
ated  with  Bess  dropped  to  ttopical  storm 
strength  on  13th.  ’’ess  increased  in  forward 
speed  crossing  Hainan  Island  late  in  the  day 
and  weakened  to  depression  intensity. 

Emerging  into  the  Gulf  of  Tonkin,  the  circu¬ 
lation  continued  to  weaken,  eventually 
dissipating  on  the  North  Vietnam  coast  ear¬ 
ly  on  the  14th. 


In  addition  to  the  damage  wrought  on  the 
Philippines,  Bess  claimed  a  U.  S.  Air  Force 
reconnaissance  aircraft  in  the  South  China 
Sea  south  of  Hong  Kong  on  the  12th.  Last 
contact  with  the  mission  occurred  while  the 
aircraft  was  collecting  peripheral  data  in 
the  typhoon's  northern  semicircle.  Nothing 
was  ever  heard  again  of  the  plane  or  its 
crew  of  six. 


FIGURE  4-21.  Btii  0|S  mintmat  typhoon 
itaength  -in  tht  South  Chtna  Sta  290  nm 
iouthtait  0(5  Hong  Kong,  12  Octobta  1974, 
03212.  I VMSP  tmagtay] 
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CARMEN 


As  Bess  passed  south  of  Hong  Kong,  the 
monsoon  trough  in  the  Philippine  Sea  pro¬ 
duced  another  circulation  west  of  Yap,  This 
system  moved  westward  displaying  increasing 
organization  on  satellite  data.  Reports 
received  from  the  Liberian  ship  ASIAN 
MORALITY  (west  wind  4S  knots,  pressure  998.5 
mb)  passing  close  to  the  center  on  15 
October  (OOOOZ)  confirmed  that  Carmen  had 
reached  tropical  storm  strength  180  nm  east 
of  Samar  Island. 

Intensifying  further.  Carmen  turned  on 
a  northwest  course  and  headed  for  northern 
Luzon.  Some  12  hours  prior  to  arrival  on  the 
Luzon  coast  near  Casiguran,  aircraft  recon¬ 
naissance  reported  a  central  pressure  of 
974  mb  (lowest  during  the  lifetime  of  storm) 
and  winds  of  minimal  typhoon  force  (Figure 


Casiguran  reported  gusts  to  59  knots  and 
a  minimum  pressure  of  981  .2  mb  as  the  center 
passed  just  north  of  the  station.  Maximum 
24  hour  rainfall  recorded  as  the  storm  cut 
across  Luzon  was  at  Baguio  (8.98  inches). 
Casualties  in  the  wake  of  Carmen  amounted  to 
13  dead,  and  damage  losses  were  estimated 
near  $11.6  million. 

Elsewhere,  eastern  Taiwan  suffered  crop 
damage  near  $1.4  million  due  to  the  heavy 
rains  associated  with  typhoons  Bess  and 
Carmen.  Newspaper  reports  indicated  11  per¬ 
sons  killed  on  Taiwan. 

As  Carmen  entered  the  South  China  Sea, 
weakening  pressures  over  east  central  China 
influenced  the  typhoon  to  slow  in  forward 
speed.  On  the  18th,  satellite  intensity 
estimates  indicated  Carmen  probably  reached  a 
peak  strength  of  75  knots  about  120  nm  south 
of  Hong  Kong  as  the  storm  edged  slowly  north¬ 
westward. 


FIGURE  4-22.  Typhoon  Caamen  a.  houKi 
patoa  to  tandialZ  on  Luzon  ne.aa  CaitguAan, 
16  0c.tobe.A.  1974,  034SZ.  (  OMSP  ■Lma.ge.n.y) 


During  the  18th,  several  ships  caught  in 
Carmen's  circulation  reported  strong  winds. 

An  unidentified  vessel  experienced  northerly 
winds  of  45  knots  150  nm  northwest  of  the 
typhoon's  center,  while  the  Norweigian  ship 
JARAMA  reported  easterly  winds  of  50  knots 
130  nm  to  the  northeast  (both  reports  18/ 
OOOOZ).  Later  the  U.  S.  ship  RAPHAEL  SEMMES 
passing  south  of  the  center  reported  60  knot 
winds  at  18/1200Z  and  19/OOOOZ. 

Following  passage  of  an  upper  level 
trough  over  the  Yellow  Sea  on  the  18th,  a 
high  pressure  ridge  began  to  penetrate  into 
South  China,  causing  a  northeasterly  flow  of 
modified  air  from  the  land  mass  into  the 
typhoon's  circulation.  Within  24  hours. 
Carmen's  central  pressure  began  to  fill 
rapidly,  and  winds  dropped  to  tropical  storm 
force.  Turning  on  a  more  westerly  course. 
Carmen  weakened  to  depression  strength  and 
later  dissipated  east  of  the  Luichow  penin¬ 
sula  early  on  the  20th. 

The  center  of  Carmen  approached  within 
70  nm  of  Hong  Kong  on  the  19th  producing 
considerable  rainfall  and  gale  force  winds  in 
the  Colony.  Peak  gusts  of  70  knots  were 
observed  both  at  Waglan  Island  and  the  Royal 
Observatory.  Maximum  rainfall  during  the  3 
day  period  (18-20  October)  totaled  18.1 
inches  (Figure  4-23).  Carmen  brought  much 
needed  rain  to  the  Colony  which  was  suffer¬ 
ing  from  a  drought;  however,  heavy  downpours 
flooded  many  low-lying  areas  and  caused 
landslides  and  road  collapses.  Newspaper 
reports  indicated  extensive  crop  damage  due 
to  flooding  caused  by  the  rains.  Two 
lighters  went  aground  and  four  other  vessels 
broke  away  from  their  moorings.  One  fatal¬ 
ity  was  attributed  to  Carmen  in  the  Colony. 


FIGURE  4-23.  TaopicaC  Sioam  Caamen  appaoach 
■Lng  thz  South  Chtna.  uouit  90  nm  iouthwe-it  oi 
Hong  Kong,  19  OcCofaea  1974,  04341.  IPMSP 
tmagcAy) 
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DELLA 


The  third  in  a  succession  o£  tropical 
cyclones  developing  during  October,  Della 
formed  in  the  monsoon  trough  south  of  Guam 
while  Carmen  weakened  in  the  South  China 
Sea  on  the  19th.  Two  days  later,  the 
circulation  intensified  to  tropical  storm 
strength  approximately  250  nm  east  of  Samar 
Island  (Figure  4-24). 

The  subtropical  ridge  north  of  Della 
eroded  quickly  on  the  21st  as  a  major  short 
wave  in  the  westerlies  approached  from 
China.  Della  was  drawn  up  into  the  weak¬ 
ness  as  the  storm  shifted  to  a  northwest 
and  later  a  north-northwest  track.  While 
winds  about  the  center  reached  typhoon 
force,  the  short  wave  trough  bypassed  the 
meridian  of  Della  late  on  the  22nd.  Itfith 
passage  of  the  trough,  a  strong  mass  of  high 
pressure  advanced  into  southeast  China  and 
blocked  further  poleward  movement  of  Della. 
The  typhoon  responded  by  turning  sharply 
westward . 

Navigating  the  Luzon  straits  during  the 
23rd,  Della's  center  shifted  southwestward 
and  skirted  the  Luzon  coast  near  Cape 
Bojeador.  During  this  period,  strong  gusty 
winds  swept  the  northern  Luzon  coastline. 
Aparri  measured  a  gust  to  85  knots  from  the 


FIGURE  4-24.  VzZta.  ac.hZe.vZng  tnopZcaZ 
itoam  iZA.ength  Zn  the  PhZZZppZne  Sea 
210  nm  eait  o(  SamaJi  liZand,  21  October. 
1974,  00232.  (PMSP  Zmageaif] 


south  after  center  passage,  while  Laoag 
reported  southwesterly  winds  gusting  to  56 
knots.  Vigan,  on  the  west  coast,  received 
the  heaviest  24-hour  rainfall  (3.1  inches). 
Only  slight  damage  occurred  in  the  Philip¬ 
pines  due  to  the  center  avoiding  landfall. 

Charting  a  westward  course  across  the 
South  China  Sea  as  a  relatively  small 
typhoon,  Della  intensified  steadily.  A 
Japanese  ship  the  YAMAMIZU  MARU  encountered 
winds  of  60  knots  southeast  of  the  center  on 
the  24th  (06002)  while  the  Israeli  ship 
NURITH  reported  60  knot  winds  as  it  crossed 
west  of  Della’s  eye  12  hours  later 
(24/18002) .  Aircraft  reconnaissance  of 
Della  on  the  25th  (04562)  measured  a  cen¬ 
tral  pressure  of  958  mb  (lowest  recorded 
during  the  storm's  life)  within  a  tight  eye 
15  nm  in  diameter  (Figure  4-25), 

Intensity  estimates  from  satellite  data 
suggested  that  Della  weakened  slightly  before 
landfall  on  Hainan  Island  on  the  26th. 
Emerging  into  and  crossing  the  Gulf  of 
Tonkin,  the  storm  never'  regained  its  former 
intensity.  Following  coastal  crossing  of 
North  Vietnam  early  on  the  27th,  the  circu¬ 
lation  weakened  and  subsequently  disappeared, 
from  synoptic  analyses. 


FIGURE  4-25.  Tifphoon  VeZZa  nean  peak 
Znten&Ztij  Zn  the  South  ChZna  Sea  2  SO 
nm  iouth  ojj  Hong  Kong.  25  October  1974, 
00522.  ( PMSP  Zmagefiy] 
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ELAINE 


Elaine,  the  largest  of  the  typhoons  to 
traverse  the  Philippine  Sea  during  October, 
was  upgraded  from  tropical  depression  status 
early  on  25  October  about  550  nm  northwest 
of  Guam.  Developing  from  a  circulation  in 
the  monsoon  trough  near  Guam  (the  fourth 
to  form  in  the  trough  during  October) ,  the 
envelope  of  Elaine's  1000  mb  isobar  even¬ 
tually  grew  to  500  nm  in  diameter  prior  to 
striking  Luton  a  week  after  initial  detec¬ 
tion  (Figure  4-26).  During  this  period, 
Elaine  intensified  markedly  as  aircraft 
reconnaissance  of  the  typhoon,  12  hours 
prior  to  striking  Luzon,  observed  a  central 
pressure  of  943  mb  and  700  mb  flight  level 
winds  of  110  knots. 

The  same  high  pressure  regime  that 
forced  Della  on  a  westerly  track  through 
the  Luzon  straits  on  the  23rd  extended  east¬ 
ward,  and,  late  on  the  24th,  blocked  Elaine 
(as  a  depression)  from  any  further  poleward 
movement.  For  a  period  of  three  days, 

Elaine  was  influenced  by  this  ridge  of  high 
pressure  to  the  north,  forcing  the  typhoon 
on  an  atypical  westerly  heading  across  the 
Philippine  Sea  -  an  anamolous  track  for 
October  tropical  cyclones  developing  near 
the  Marianas  which  normally  follow  a  north¬ 
ward  recurving  course. 

Elaine,  the  most  severe  typhoon  to 
strike  Luzon  in  the  month,  brought  strong 
winds  over  a  large  expanse  of  the  northern 
Philippines.  Inland,  Tuguegarao  City 
observed  a  minimum  pressure  of  958.7  mb 
(27/23002)  and  peak  gusts  to  96  knots  as 
the  center  passed  south  of  the  station.  The 
west  coast  station  of  Vigan  recorded  a 
minimum  pressure  of  972.0  mb  with  an  extreme 
gust  of  100  knots  (28/llOOZ)  as  the  center 
emerged  into  the  South  China  Sea.  Newspaper 
reports  indicated  the  winds  were  strong 
enough  to  lift  a  new  galvanized  iron  roof 
off  a  centuries  old  cathedral  in  Vigan. 
Manila  (180  nm  to  the  south)  received  gusts 
to  43  knots.  Baguio  (elevation  4860  feet) 
experienced  extreme  winds  of  76  knots  when 
the  center  passed  70  nm  to  the  north. 

Elaine  brought  24-hour  rainfall  totals 
of  3  to  4  inches  to  northern  Luzon  while 
Manila  reported  10.5  inches.  An  extreme 
24-hour  amount  of  32.2  inches  was  reported 
at  Baguio.  The  heavy  rains  combined  with 
those  brought  by  Della  several  days  earlier 
left  most  farmlands  under  water. 

Damage  was  extensive  in  Luzon  with 
estimates  of  losses  to  crops,  private  and 
public  properties  amounting  to  $21  million. 
Thousands  of  homes  were  destroyed  or  damaged 
with  some  300,000  persons  left  homeless.  A 
total  of  23  persons  were  listed  as  killed, 

14  of  whom  were  lost  when  swept  off  a  ferry¬ 
boat  in  the  Sibuyan  Sea. 

Maritime  casualties  were  high  as  20 
Philippine  fishermen  were  counted  missing  in 
coastal  waters.  At  sea,  the  39-ton  Japanese 
vessel  KOSHU  MARU  sank  east  of  Luzon  with 
its  crew  of  11  presumed  lost.  The  3800  ton 
Korean  ship  MOKPO  reported  flooding  and 
serious  damage  near  the  Luzon  straits. 


Elaine  turned  westward  then  west-north¬ 
westward  while  moving  across  the  South  China 
Sea  as  the  region  of  high  pressure  dominating 
China  weakened.  During  the  28th  and  29th, 
the  typhoon's  circulation  brought  strong 
winds  to  several  merchant  vessels.  The 
highest  values  reported  were  from  the 
Japanese  vessel  OYLMPUS  MARU  experiencing  50 
knots  west  of  the  center  on  28/12002  as 
Elaine  was  emerging  from  the  Luzon  coast, 
and  later  from  the  Russian  ship  ALEXANDER 
IVANOV  on  the  29th  (12002)  120  nm  north  of 
the  center  who  reported  winds  of  50  knots. 
Pratas  island  observed  sustained  (10-minute) 
winds  of  45  knots  as  Elaine's  center  passed 
120  nm  to  the  south  on  the  29th. 

As  the  typhoon  advanced  northwestward, 
pressure  over  South  China  continued  to  fall 
causing  Elaine  to  slow  to  almost  a  stall  90 
.am  south  of  Hong  Kong  late  on  the  2  9th.  At 
this  time,  an  onset  of  northeast  monsoon 
flow  influenced  Elaine's  circulation  with 
subsequent  filling  and  rapid  weakening  of 
winds  about  the  center  to  storm  strength. 

By  the  31st,  Elaine  was  reduced  to  a 
tropical  depression  and  forced  southwestward 
by  an  advancing  high  pressure  ridge  over 
South  China.  One  day  later  the  circulation 
dissipated  southeast  of  Hainan  Island. 

During  the  cyclone's  close  proximity  to 
Hong  Kong,  Elaine  brought  gale  force  winds 
to  the  Colony.  The  Royal  Observatory 
Vegistered  a  gust  of  52  knots,  while  winds 
peaked  to  55  knots  on  Wagalan  Island.  A 
two-day  (30th  §  31st)  rainfall  amount  of  8.6 
inches  was  measured  at  the  Royal  Observatory 
while  Elaine  stalled  offshore. 


FIGURE  4-26.  Maiitue  Tifphoon  Eiaint  300  nm 
tait  oi  Luzon,  one  dai/  p/itoA  to  thz  ccntet. 
itKiktng  thz  -LiZand,  27  Octobzn.  1974, 

00T5Z.  (PMSP  Zmagz)iy) 
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GLORIA 


Gloria,  like  Elaine,  developed  a  large 
circulation  with  the  cyclone's  1000  mb 
isobar  reaching  400  nm  in  diameter  while 
traversing  the  Philippine  Sea.  Gloria, 
however,  developed  to  these  dimensions  early 
in  its  life  as  the  storm  reached  typhoon 
force  SO  nm  north  of  Yap  Island  on  4  November 
(Figure  4-27).  Earlier  Gloria,  developing 
from  a  depression  in  the  active  monsoon 
trough,  had  passed  about  10  nm  northeast  of 
Yap  Island.  The  island's  weather  station 
registered  a  minimum  pressure  of  985.7  mb  at 
03/2020Z  and  later  a  peak  gust  of  46  knots 
as  winds  shifted  to  the  west. 

The  building  of  a  strong  surface  ridge 
southwest  from  Marcus  Island  subjected  Gloria 
to  a  tightening  gradient  and  strengthening 
flow  in  the  right  semicircle.  Strong  winds 
were  observed  at  a  considerable  distance  to 
the  northeast  with  Andersen  AFB  Guam,  350  nm 
from  the  center,  observing  gusts  to  46  knots 
midday  on  the  3rd. 

Gloria  commenced  an  unusual  acceleration 
in  forward  speed  up  to  24  knots  during  the 
4th  -  twice  the  normal  for  the  area.  Moving 
some  SOO  nm  in  24  hours,  Gloria  occupied  the 
central  Philippine  Sea  early  on  the  5th. 

The  FREDRICK  LYKES  caught  west  of  the  center 
at  05/00002  reported  northwest  winds  of  60 
knots,  while  the  barometer  dipped  to  983.4 
mb. 

Rapid  deepening  occurred  once  typhoon 
force  was  attained  early  on  the  4th  as 
Gloria's  central  pressure  fell  at  a  rate  of 
2.3  mb/hr  during  the  rest  of  the  day  culmi¬ 
nating  in  a  minimum  of  937  mb  at  05/04002. 
Aircraft  reconnaissance  of  the  central  core 
region  early  on  the  Sth  proved  extremely 
difficult  as  the  eye  diameter  was  only  4  nm. 
Subsequently,  the  typhoon's  central  pressure 
rose  to  9SS  mb  during  the  next  12  hours  as 
Gloria's  forward  motion  slowed  temporarily 
to  10  knots.  Following  the  rapid  filling 
process,  the  typhoon's  central  pressure 
began  an  unusual  second  deepening  as  Gloria 
once  again  increased  in  forward  speed  (IS 
knots)  targeting  in  on  northern  Luzon.  The 
last  aircraft  reconnaissance  of  the  typhoon 
in  the  Philippine  Sea  (10  hours  before 
landfall)  revealed  Gloria  had  strengthened 
markedly- - 700  mb  flight  level  winds  of  120 
knots  during  penetration  and  a  minimum 
pressure  of  931  mb  at  06/09162  (lowest 
pressure  recorded  during  the  year). 

Following  landfall,  Gloria  cut  across 
Luzon  in  6  hours.  Maximum  winds  recorded 
during  the  cyclone's  passage  occurred  at 
the  northern  coastal  station  of  Aparri  which 
reported  gusts  to  96  knots  from  the  northeast 
and  Vigan  on  the  west  coast  registering 
south-southwest  winds  peaking  at  94  knots. 
Laoag  received  winds  gusting  to  81  knots 
prior  to  Gloria’s  emergence  in  the  South 
China  Sea.  The  island  town  of  Tugubgarao, 

20  nm  south  of  the  center's  path,  observed 
the  lowest  pressure--972.9  mb.  Rainfall 
amounts  for  a  24-hour  period  ranged  from 
3.8  inches  at  Aparri  to  7.8  inches  at 
Tugubgarao  while  Baguio  reported  an  extreme 
of  18.9  inches. 


Gloria  climaxed  a  series  of  five 
typhoons  which  affected  Luzon  in  less  than 
a  month- -a  record  frequency  dating  back  to 
1945.  Newspaper  reports  indicated  $3.2 
million  in  damage  to  crops  and  public  and 
private  property  as  a  result  of  Gloria.  Over 
700  homes  were  destroyed  by  wind  or  inundated 
by  floodwaters  leaving  close  to  a  1000 
persons  homeless.  A  casualty  toll  of  10 
persons  was  reported  in  the  typhoon's  wake 
mostly  due  to  drownings. 

As  Gloria  exited  Luzon  into  the  South 
China  Sea  on  the  7th,  its  forward  motion 
slowed  and  a  gradual  northward  track 
commenced  as  surface  pressures  were  anom¬ 
alously  low  over  South  China.  However,  like 
Elaine,  Gloria  failed  to  reach  the  China 
coast.  A  massive  high  pressure  area  from 
Manchuria  began  to  penetrate  into  central 
China  on  the  9th  blocking  further  northward 
progress.  The  influx  of  modified  air  off 
the  mainland  due  to  the  onset  of  a  northeast 
monsoon  began  to  affect  Gloria  by  midday  of 
the  Sth  as  the  circulation  dropped  in  inten¬ 
sity  to  storm  force.  Reduced  to  a  tropicals 
depression  by  the  9th,  Gloria  began  to  drift 
southward  and  dissipated  on  the  10th  as 
pressures  continued  to  build  over  South 
China. 

During  the  storm's  transit  of  the 
waters  west  of  Luzon  during  the  7th  and  8th 
some  of  the  highest  winds  reported  by 
merchant  vessels  during  the  year  occurred. 
Winds  of  65  knots  were  reported  from  a 
British  vessel  (call  sign  MYCE)  (07/12002) 
and  a  Kuwait  ship  (call  sign  9KSD)  (08/00002) 
as  both  vessels  passed  within  60  nm  of  the 
eye , 


FIGURE  4-27.  Gto>L.LiL  ach^ev-ing  ttfphoon 
it/Lingth  100  nm  noKth  o£  Vap  litand  -in 
tht  ?k-ilipp-Ln.e.  Sza,  4  November.  1974, 
0300Z.  (VMSP  XmageAc/l 
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IRMA 


The  year's  last  typhoon,  Irma  termin¬ 
ated  the  barrage  of  late  season  typhoons 
to  strike  Luzon  Island  of  the  Philippine 
archipelago  during  October  and  November. 

Initial  development  of  Irma  took  place 
south  of  Guam  as  a  depression  in  the 
monsoon  trough.  Passing  north  of  Ulithi 
atoll  on  22  November  fpigure  4-28')  ,  Irma’s 
circulation  intensified  rapidly  producing 
typhoon  force  winds  late  on  the  23rd.  Like 
Elaine  and  Gloria,  Irma's  circulation 
dominated  the  Philippine  Sea  with  the  dia¬ 
meter  of  the  1000  mb  isobar  extending  about 
450  nm  by  the  23rd.  The  central  pressure 
of  the  typhoon  plummeted  after  passage  of 
Ulithi  until  a  minimum  of  939  mb  was 
recorded  by  aircraft  reconnaissance  3  1/2 
days  later  at  26/063SZ.  Sustained  surface 
winds  generated  around  Irma's  eye  were 
estimated  to  be  115  kts  during  the  26th  as 
the  typhoon  reached  its  peak  intensity 
400  nm  east  of  Luzon. 


Late  on  the  25th  a  massive  high  pres¬ 
sure  ridge  extending  eastward  from  China 
to  the  Ryukyu  chain  prevented  further 
poleward  movement  by  Typhoon  Irma  near  16°N 
(Figure  4- 29) .  This  ridge  dominated  the 
region  north  of  the  typhoon  through  the 
27th  forcing  Irma  on  an  almost  straight 
westerly  track  until  it  crossed  the  coast 
of  Luzon.  The  turn  of  Irma  to  the  west  was 
very  unusual .  After  reaching  such  a  pole- 
ward  latitude  in  the  Philippine  Sea  few 
November  typhoons  fail  to  recurve. 

Of  the  ships  caught  in  the  typhoon's 
gale  force  wind  area  in  the  Philippine  Sea, 
the  vessels  MIKUNISAN  MARU  (200  nm  west  of 
the  center  at  25/12002) ,  and  a  British  ship 
(call  sign  GPIP)  200  nm  northeast  of  the 
center  at  26/00002)  both  reported  45  knot 
winds . 


FIGURE  4-28.  lAimi  it'izngthzn.ing  to 
tfioptcaZ  itoum  ■intzru-ity  SOO  nm  iouth- 
uieit  oi  Guam,  22  Hovzmbzn  1974,  0229Z. 
(PMSP  ZmagzfLy] 
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Maritime  casualties  included  several 
ships  caught  in  heavy  seas  produced  by 
Irma's  pheripheral  winds.  The  5  ton 
Liberian  ship  PACIFICOEVERTT  ran  aground 
near  Siarago  Island  in  the  southern  por¬ 
tion  of  the  Philippine  archipelago,  while 
the  4  1/2  ton  Singapore  ship  FWSAN  met  the 
same  fate  at  Nazasa  Bay  on  Subic  Bay. 

Reports  from  Catabato ,  Mindanao  indicated 
the  2  ton  Philippine  vessel  ZAMBOANGA  CITY 
capsized  and  sunk  offshore  but  all  the 
crew  survied.  Not  so  fortunate  was  the  3 
ton  Panamanian  ship  GREEN  HILL  which  sank 
after  the  cargo  shifted  60  nm  north  of 
Miyako  Jima  in  the  Ryukyu  chain.  Of  a 
crew  of  20,  four  were  lost. 

Striking  Luzon  early  on  the  28th,  the 
eye  of  Irma  crossed  the  coastline  30  nm 
south  of  Baler,  passing  directly  over  Clark 
Air  Base,  later  exiting  Luzon  near  Iba  on 
the  west  coast.  Peak  gusts  of  74  knots  and 
a  minimum  pressure  of  983.9  mb  were  experi¬ 
enced  at  Baler.  Later  Clark  AB  recorded  a 
barometric  reading  of  979.0  mb  in  the  eye 
at  28/0700Z  while  registering  a  peak  gust 
of  83  knots  from  the  northwest  at  28/0500Z. 
This  was  the  highest  recorded  gust  at  Clark 
AB  since  before  World  War  II.  As  Irma's  eye 
emerged  on  the  west  coast ,  east- southeast¬ 


erly  winds  peaking  at  58  knots  occurred  at 
Iba  as  the  pressure  dropped  to  983.5  mb. 

Twenty-four  hour  rainfall  totals  from 
Irma  generally  varied  from  2  to  5  inchesover 
Luzon  with  an  extreme  of  6.7  inches  recorded 
at  Cubi  Point  Naval  Air  Station.  Thisamount 
broke  previous  station  records  for  the  month 
of  November  (previous  24-hour  maximum  was  5. 3 
inches) . 

Irma  brought  strong  gale  force  winds  to 
the  metropolitan  area  of  Manila.  A  gust  to 
51  knots  from  the  southwest  was  reported  at 
the  international  airport  while  the  port  area 
experienced  westerly  winds  gusting  to  60 
knots.  Several  ships  in  Manila  Bay  were 
reported  blown  almost  to  the  Roxas  Boulevard 
seawall  during  the  seige. 

Damage  to  public  and  private  buildings, 
public  works,  crops,  and  livestock  was  esti¬ 
mated  at  $7.3  million.  Over  1000  homes  were 
reported  destroyed  or  partially  damaged  by 
the  winds.  Newspaper  reports  indicated  Irma 
claimed  11  lives  in  addition  to  sinking  sev¬ 
eral  small  vessels  and  fishing  boats. 


FIGURE  4-29.  Maaatve  Typhoon  lama  -in 
■the.  cent)iat  Ph-iZ-ipp-im  Sea  500  nm  eait 
0^  Can-fanduanea  Jitand,  25  Novemfaea  1974, 
03I5Z.  (PMSP  -imageayl 
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As  Irma  departed  Luzon,  the  ridge  of 
high  pressure  over  South  China  weakened, 
allowing  the  cyclone,  then  of  tropical  storm 
strength,  to  take  a  slight  poleward  motion 
during  its  track  across  the  South  China  'Sea. 
Late  on  the  29th,  pressure  began  to  fall  over 
southwestern  China  as  remains  of  a  tropical 
depression  (formerly  T.C.  30-74)  moved  into 
the  area  from  Burma.  Irma  briefly  regained 
typhoon  strength  during  this  period,  and 
abruptly  turned  to  the  north  on  the  30th 
passing  over  the  Paracel  Islands.  A  meteoro¬ 
logical  station  in  the  islands  observed  a 
pressure  minimum  of  970.5  mb  (30/I200Z)  and 
sustained  (10  minute)  wind  of  60  knots  as 
winds  shifted  from  the  west  at  20/1500Z. 

Based  on  available  records  since  1945,  no 
tropical  cyclone  has  been  as  intense  as  Irma 
so  late  in  the  season  in  the  northern  South 
China  Sea.  - 


Passing  abeam  of  Hainan  Island  on  1 
December,  Irma  dropped  below  typhoon  strength 
and  rapidly  filled  while  approaching  the 
South  China  coast.  Tracking  30  nm  west  of 
Hong  Kong  the  circulation  dissipated  inland 
one  day  later.  Maximum  rainfall  brought  to 
Hong  Kong  by  the  weakening  storm  was  7.0 
inches  recorded  at  the  Royal  Observatory 
during  the  2nd,  while  southerly  winds  gusting 
to  34  knots  were  observed  at  Cheung  Chau. 

It  is  noteworthy  to  mention  that  Irma  was  the 
latest  tropical  storm  on  record  to  affect  the 
South  China  coast. 
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3.  TROPICAL  CYCLONE  CENTER  FIX  DATA 

a.  Discussion  o£  Data: 

The  fix  data  computer  print-out 
includes  all  sources  of  fix  data  for  each 
tropical  cyclone.  Regardless  of  the  type 
of  fix,  the  first  four  columns  of  the 


print-out  list 
follows: 

the  same  information  as 

FIX  NO. 

Fixes  are  numbered 
sequentially. 

TIME 

In  day,  hour  and  minutes 
(Zulu  Time)  of  fix. 

POSIT 

Position  of  storm  center 
in  degrees  and  tenths. 

FIXCAT 

Type  of  fix  used  (SAT- 
satellite,  P-aircraft 
penetration,  LRDR-land 
radar,  AC  R-aircraft 
radar,  SRDR-ship  radar, 
CPA-station  experiencing 
center  passage,  SCF- 
synoptic  chart  fix). 

The  format  of  ,  the  remainder  of  the 
print-out  varies  with  the  type  of  fix. 


(1)  SATELLITE  -  The  primary  satel¬ 
lite  fix  data  was  obtained  from  the  various 
DMSP  sites  (Chapter  II).  Additional  fix 
data  was  obtained  from  FLEWEAFAC  and  NESS, 
Sultland,  Maryland  (NOAA-2  prior  to  16  Oct 
1974,  NOAA-3  from  16  Oct  74  to  17  Dec  1974, 
and  NOAA-4  after  17  Dec  1974).  Intensity 
estimates  and  trends  (when  available)  are 
listed  using  the  NESS  classification  system. 
If  the  source  was  DMSP  data,  the  Position 
Code  Number  (PCN)  appears  followed  by  the 
acronym  DMSP.  If  the  source  was  NOAA-2, 
NOAA-3,  or  NOAA-4  data,  the  acronym  NON  DMSP 
appears  followed  by  the  type  of  satellite 
utilized  and  the  CONF  Number. 

(2)  RADAR  -  The  latitude  and  longi¬ 
tude  of  radar  site  is  given  in  the  POSIT  OF 
RADAR  column.  If  available,  plain  language 
remarks  appear  after  AC5W  radar  reports 
regarding  tropical  cyclone  characteristics, 
size  and  accuracy  of  fix.  All  other  land 
radar  contain  a  5-digit  code  group  (if  avail¬ 
able)  identical  to  the  WMO  radar  code  for 
reporting  tropical  cyclone  characteristics 
with  regard  to  size,  development,  and  accu¬ 
racy  of  location  of  the  center  or  eye.  A 
list  of  those  land  radar  sites  providing 
data  in  the  fix  print-out  is  given  in  Table 
4-8  . 

(3)  AIRCRAFT  PENETRATION  -  This  data 
was  normally  obtained  at  scheduled  fix  times. 
Additional  reconnaissance  aircraft  fixes  are 
sometimes  made  during  peripheral  data  gather¬ 
ing  legs  between  scheduled  fixes.  These 
additional  fixes  normally  provide  date,  time, 
and  position  data  only. 

The  categories  containing  information 
from  reconnaissance  aircraft  are: 

(a)  ACCRY  (Accuracy) 

The  estimated  navigation  (first 
number)  and  meteorological  (second  number) 
accuracies  are  expressed  in  nautical  miles. 


(b)  FIX  LVL  (Fix  Level) 

A  constant-pressure -surface 
flight  level  (listed  in  millibars)  is  nor¬ 
mally  maintained  during  a  tropical  cyclone 
fix  mission.  Low-level  missions  (1500  feet) 
are  conducted  at  a  constant,  true  altitude. 

(c)  MAX  OBS  FLT  LVL  WIND 

Wind  speed  (kt)  at  flight  level 
is  measured  by  the  AN/APN  147  doppler  radar 
system  aboard  the  WC-130  aircraft.  Values 
entered  in  this  category  represent  the  maxi¬ 
mum  wind  measured  prior  to  obtaining  a 
scheduled  fix.  This  measurement  may  not 
represent  the  maximum  wind  because  the  air¬ 
craft  samples  only  those  portions  of  the 
central  core  region  along  the  flight  path. 
For  this  reason,  the  observed  maximum  wind 
may  be  significantly  lower  than  the  true 
maximum  wind  in  the  circulation  (e.g.,  pene¬ 
tration  through  weak  semicircle  on  first 
fix)  . 

A  limitation  of  the  doppler 
radar  system  occasionally  prevents  the 
measurement  of  the  maximum  wind  in  intense 
typhoons.  In  areas  of  heavy  rainfall,  the 
radar  may  track  energy  reflected  from  pre¬ 
cipitation  rather  than  the  sea  surface, 
preventing  accurate  wind  measurement.  In 
these  cases  the  wind  speed  will  not  be 
reported.  Also,  the  doppler  radar  mount  on 
the  WC-130  restricts  wind  measurements  to 
drift  angles  £27°  if  wind  is  normal  to  air¬ 
craft  heading. 

(d)  MAX  OBS  SFC  WIND 

The  maximum  surface  wind  (knots) 
estimated  from  flight  level  is  entered  in 
this  column.  The  observation  is  an  estimate 
based  on  sea  state.  The  sampling  limitation 
noted  in  paragraph  (c)  also  pertains  to  this 
category.  In  addition,  availability  of  this 
data  is  dependent  on  the  absence  of  under¬ 
cast  conditions.  The  position  of  maximum 
flight  level  winds  and  maximum  observed  sur¬ 
face  winds  do  not  necessarily  coincide. 

(e)  OBS  MIN  SLP 

The  minimum  observed  sea  level 
pressure  is  normally  obtained  from  a  drop- 
sonde  released  in  the  vortex  center.  If  the 
ocean  surface  is  visible,  the  dropsonde  will 
be  released  over  the  center  of  the  area  of 
calm  seas;  otherwise  it  is  released  over  a 
center  determined  by  flight  level  winds.  If 
the  fix  is  made  at  1500  feet,  the  sea  level 
pressure  is  extrapolated  from  that  level. 

(f)  MIN  700  MB  HT 

The  minimum  height  of  the  700 
mb  surface  in  the  vortex  center  is  recorded 
in  decameters. 

(g)  FLT  LVL  TI/TO 

Denotes  maximum  temperatures 
measured  in  the  center  (TI)  and  ambient 
temperature  outside  the  center  (TO).  Ambi¬ 
ent  temperature  is  measured  just  prior  to 
entering  the  wall  cloud.  Both  temperature 
observations  are  in  degrees  Celsius  and  are 
made  at  flight  level. 
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Reconnaissance  aircraft  seldom 
penetrate  on  the  same  azimuth  from  one  fix 
to  another.  Thus,  the  position  of  TO  nor¬ 
mally  varies  from  the  center,  both  in  bearing 
and  range.  This  position  is  dependent  on 
radar  definition  of  the  storm. 

(h)  EYE  FORM/ORIENTATION/DIA 

The  shape  and  diameter  (nauti¬ 
cal  miles)  of  the  eye  are  determined  by 
radar.  This  is  reported  only  if  the  center 
is  50%  or  more  surrounded  by  wall  cloud.  The 
orientation  of  the  major  axis  concerns  ellip¬ 
tical  eyes.  Abbreviations  for  the  eye  forms 
are  as  follows: 

CIRC  -  Circular 

ELIP  -  Elliptical 

CONC  -  Concentric 


TABLE  4-8.  LAND 

RADAR  SITES 

Location 

Station  No. 

ICAO 

Station  Name 

14. 2N  122. OE 

98440 

RPUD 

DAET 

14. 6N  121. (TE 

98425 

MANILA 

16. 4N  120. 6E 

98328 

RPUB 

BAGUIO 

1S.2N  120.se 

98327 

RPMK 

CLARK  AB  (USAF) 

14. 4N  122. 6E 

PARANAL  AS  (AC8W) 

16. 6N  120. 3E 

WALLACE  AS  (ACfiW) 

18. IN  120. 5E 

PARADES  AS  (ACSW) 

13. 6N  144. 9E 

91218 

PGUA 

ANDERSEN  AFB  (USAF) 

26. IN  127. 8E 

47937 

ITOKAZU 

26. 4N  127. 8E 

47931 

RODN 

KADENA  AB  (USAF) 

26. 2N  127. 7E 

47930- 

ROAHJ 

NAHA  AB  (JASDF) 

24. 8N  12S.3E 

47927 

ROMY 

MIYAKOJIMA 

24. 3N  124. 2E 

47918 

ROIG 

ISHIGAKIJIMA 

28. 4N  129. 5E 

47909 

NAZE 

33. 3N  134. 2E 

47899 

MUROTOMISAKI 

30. 6N  131. OE 

47869 

TANEGASHIMA/NAKA 

33. 6N  130. 5E 

47808 

RJFFJ 

FUKUOKA/ITAZUKE  (JASDF) 

33. 4N  130. 4E 

47806 

FUKUOKA/SEFURISAN 

34. 3N  132. 6E 

47792 

HIROSHI MA/HA I GAM I NE 

3S.5N  133. IE 

47791 

MATSUE /M I S AKAYAWA 

3S.8N  139. 4E 

47643 

RJTJJ 

IRUMA  AB  (JASDF) 

3S.7N  139. 3E 

47642 

RJTV 

YOKOTA  AB  (USAF) 

35. 4N  138. 7E 

47639 

FUJISAN 

35. 2N  137. OE 

47636 

NAGOYA 

33. 2N  126. 3E 

47187 

RKPM 

CHEJU-DO/MOSLUPO  AB 

24. 3N  120. 6E 

46770 

RCQM 

CCK  AB/TAIWAN  (USAF) 

24. ON  121. 6E 

46763 

RCYU 

HUA-LIEN 

22. 6N  120. 3E 

46744 

KAOHSIUNG 

24. ON  121. 6E 

46699 

HWALIEN 

22. 3N  114. 2E 

45005 

HONG  KONG  OBSR. 

S3 
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TROPICAL  STORM  WANDA 
FIX  POSITIONS  FOR  CYCLONE  NO.  1 
OOOOZ  10  JAN  TO  1200Z  13  JAN 
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13B.0E 

SAT 

(Tl. 5/1.5  /  /  nHS) 

PCH  b 

4>M$P 

37 

1203102 

l4«0N 

13B.3E 
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12 
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39 
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SAT 

PCN  5 

umSp 

40 
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U.IN 

139. se 
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U.bN 
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sat 
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i4i.3e 

SAT 

PCN  5 

UMSP 

44 

1221542 

15. ON 

141. 7e 

SaT 

<12.0/2.0  /II1.0/2<fiK$> 
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TROPICAL  STORM  AMY 
FIX  POSITIONS  FOR  CYCLONE  NO.  2 
12002  14  MAR  TO  12002  19  MAR 
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TYPHOON  CARLA 

FIX  POSITIONS  FOR  CYCLONE  NO.  4 
00002  02  MAY  TO  06002  07  MAY 
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OMSP 

U 

0201192 

12.5N 

14»9.9£ 

s«T 

<T2. 0/2.0  /D0.5/24HRS) 

PCN  3 

OHSP 

13 

0204352 

12. 6N 

149. 2£ 

P 

5  5  1500  180  45  90 

15  37  90 

15 

99B 

. 

25 

• 

• 

• 

1 

14 

0209302 

12. 8N 

148. 3£ 

P 

5  5  700  90  50  io 

60  3 

18 

60 

- 

306 

11 

_ 

_ 

1 

15 

0211192 

13. ON 

146.4£ 

SAT 

PCN  3 

OhsP 

16 

0211192 

12, VN 

147. 8E 

5AT 

IIP  DATA  ] 

PCN  4 

OmsP 

17 

0214012 

13. 4n 

147.6E 

SAT 

PCU  3 

OmsP 

lb 

0214012 

13. 4N 

146.9E 

SaT 

PCN  4 

OmsP 

IV 

0214352 

13, 4N 

147. 4E 

P 

5  700  340  35  25ft 

15 

- 

- 

996 

306 

15 

11 

- 

. 

- 

• 

2 

20 

0216202 

13. 4N 

147.5E 

P 

-  -  700  -  -  • 

- 

- 

- 

- 

• 

. 

. 

2 

21 

0218182 

13.6N 

147. 3E 

P 

10  5  700  320  30  - 

• 

• 

- 

992 

301 

13 

, 

. 

_ 

. 

3 

22 

0221032 

14. ON 

147. IE 

P 

5  5  700  130  60  30 

35  SO  - 

- 

9ttti 

299 

15 

8 

• 

• 

3 

23 

0222192 

13.9N 

147. OE 

SAT 

<T3.5/3.5  /01.5/24HRS) 

PCN  3 

OmsP 

24 

0222192 

14«2N 

147. 2E 

SAT 

<73.0/3.0  /S  /24hKS> 

PCN  3 

OmsP 

25 

0223262 

13. 7n 

146.2E 

SAT 

<T3.S/3.5  /01.5/25HkS) 

NOAA-4 

> 

(CUNF  01) 

26 

0301012 

“Ih.IN 

146. 3e 

SAT 

<r3.5/d.5  /01.5/24HRS) 

PCN  3 

UMSP 

27 

03035U 

14.5N 

146. 2E 

P 

5  10  700  260  28  I7n 

25  40  170 

45 

991 

3Ul 

U 

9 

. 

. 

3 

28 

0308432 

15.1N 

145.se 

P 

2  5  700  290  35  22ft 

50  3 

220 

45 

994 

304 

12 

8 

. 

• 

- 

* 

2V 

0311002 

15.5N 

145. IE 

saT 

PCN  3 

OmsP 

30 

0311002 

U.9N 

144. SE 

sat 

PCN  4 

OMSP 

31 

0313422 

15, 3N 

144.6E 

SAT 

PCN  3 

OmsP 

32 

0314472 

15. 6N 

144.9E 

P 

2  5  700  120  45  70 

35  - 

•  ' 

■  » 

989 

301 

13 

12 

• 

• 

4 

33 

0322002 

16«1N 

144, IE 

SAT 

<TJ.5/3.5-/S  /24rtHS) 

PCN  3 

OMSP 

34 

0322002 

15. 7N 

144. 2e 

sat 

<T3. 0/3.0  /S  /24MKS) 

PCN  3 

OmsP 

35 

0322432 

16.1N 

144. 6£ 

SAT 

(T4.S/4.5  /01.0/24HRS) 

NOAA.; 

i 

ICOnF  01) 

36 

0402242 

16.6N 

144,26 

SAT 

IT3.S/3.5-/S  /24HRS) 

PCN  1 

OMSP 

37 

0402242 

16. IN 

144. 2£ 

SAT 

(TS. 0/5.0  /  /  HkS) 

PCN  1 

OmSP 

38 

0403302 

16. 3N 

144.2E 

P 

5  S  700  320  35  23o 

30  1 

>  250 

10 

978 

291 

15 

lo 

• 

• 

• 

5 

3V 

0408302 

17, ON 

i43«9e 

P 

5  5  70u  150  6u  13o 

60  5u  60 

12 

973 

285 

1? 

>3 

CTRL 

25 

5 

40 

0410412 

17.1N 

143.76 

SAT 

PCN  1 

omsp 

41 

0410422 

17. 3N 

143.56 

SaT 

PCN  2 

Omsk 

42 

0415052 

17. 5N 

143.96 

SAT 

PCN  1 

OMSP 

43 

0415052 

17. 5n 

143.96 

SaT 

PCN  1 

Omsp 

44 

0420462 

18.1N 

143.76 

P 

3  3  700  280  90  220 

20  Vv  240 

IS 

963 

278 

17 

12 

CTRC 

20 

6 

46 

0423242 

18.5N 

143.96 

SAT 

( r4.5/4,S-/01.0/24HKS< 

PCN  1 

OMSP 

46 

0423242 

18.4N 

144.0E 

SAT 

<15.0/5.0  /  /  hHSI 

PCN  1 

Omsp 

■  4? 

0623-5-0Z 

18. 4N 

-I-»3.9£ 

<T5«5/5.S  /01.a/25HRSI 

noaa.< 

<conf  on 

46 

0502062 

19.1N 

143.96 

SAT 

<I4.5/4.5-/Ol.O/24HNSI 

('CN  1 

UniP 

49 

O5Q2062 

19, ON 

143. 9E 

SAT 

(I6.0/6.0-/01.0/24HKSJ 

PCN  » 

UMSP 

SO 

0502422 

19. IN 

143. TE 

P 

4  3  700  260  iOO  26o 

IS  100  260 

15 

963 

27b 

19 

12 

CTRC 

25 

6 

SI 

0508502 

20. 4N 

144.06 

P 

5  2  700  260  80  19o 

35  80  240 

10 

965 

275 

23 

16 

CT«C 

20 

( 

S2 

0510242 

20. 3N 

144. IE 

SAT 

PCN  1 

Omsp 

53 

0512052 

21. 3N 

144.2E 

SAT 

PCN  1 

Omsp 

54 

0514462 

21. 6N 

145.26 

SAT 

PCN  3 

Oh$P 

55 

0514472 

21. 3N 

144.96 

SaT 

PCN  1 

Omsp 

56 

0515102 

21.4N 

144. 6E 

P 

iO  2  700  330  60  240 

30 

* 

■- 

969 

2B2 

19 

u 

CTMC 

20 

7 

57 

0523022 

23. 7N 

145. 4E 

SAT 

<T5*0/5.0  /W0.5/23HRS) 

NOAA-J 

4CUNF  on 

58 

6623052 

23. 7N 

145. 7E 

SAT 

<T4.5/4.S->/W  /24HKS) 

PCN  3 

Omsp 

59 

U52305Z 

23.4N 

145. 6E 

SAT 

<l4«5/5.5  /W1.5/21HKS) 

PCN  3 

OHSP 

“60 

0601472 

24. 3N 

146.06 

SaT 

< 14.5/4. 5-/N  /24HR$) 

PCN  3 

UfiSP 

61 

0601472 

24. IN 

146. OE 

5aT 

<T4.S/5.5  /Ml«5/2lHK$) 

PCN  3 

OMSP 

62 

0604212 

25.0N 

i45.ee 

P 

10  2  700  330  5o  24o 

10  70  OV 

35 

983 

293 

14 

. 

. 

. 

6 

63 

0608452 

25, 9N 

147. 0£ 

P 

10  2  700  240  80  I5u 

70  4 

3u0 

20 

984 

294 

14 

_ 

. 

. 

• 

6 

64 

0611472 

26.8N 

}48.4e 

SAT 

PCN  3 

Omsp 

65 

0611472 

26.5N 

148.26 

SaT 

PCN  3 

Om$P 

66 

0614282 

27. 2N 

149, IE 

SAT 

PCN  3 

Omsp 

67 

0614282 

27, ON 

148.86 

SAT 

PCN  3 

Omsp 

68 

0621062 

28. 8N 

1M.3E 

SAT 

(r4,5/4,5-/W  /24MKS) 

PCN  3 

Omsp 

69 

0622472 

26. 9N 

151. 8E 

SAT 

(T2.5/3.5-/H2.0/24HK5) 

PCN  3 

Omsp 

70 

0622472 

29. ON 

t5U8£ 

SaT 

<14.5/5.5  /M1.5/21HKS) 

PCN  3 

Omsp 

Tl 

“o7o128Z 

29. 6N 

153,16 

SAT 

(T2.5/3.5>/N2.0/24Kk5) 

PCN  3 

Omsp 

- 

72 

0701282 

29. 3N 

153. 2£ 

SAT 

CT2.5/3.5  /M2.0/26HKS) 

PCN  3 

Omsp 

73 

0711292 

31. 2N 

158. IE 

SAT 

PCN  3 

Omsp 

74 

0711292 

31. ON 

158. IE 

SAT 

PCN  5 

OmSP 

56 


TROPICAL  DEPRESSION  S 
FIX  POSITIONS  FOR  CYCLONE  NO.  5 
0600Z  07  JUN  TO  0600Z  08  JUN 


FIX 

NO* 


pusn 


FIX  ACCHY 
cat  NAV'HET 


FIX 

LVL 


MAX  Ott*; 

FLT  LvL  VTmO 
01 A  VLL  BAG  BNG 


MAX  UttS 
$FC  alND 
VEL  8A0  RNG 


OBS 

MIN 

SLP 


MIN 

700HB 

hgt 


FLl 

LVL 

TX/To 


EYE 

FORM 


OHIEN- 

lATlON 


£7F 

OlA 


peSiT 

UF 

radar 


MSN 

fVHeN 


1 

060402^ 

16.VN 

1I3*5£ 

SaT 

(U. 0/1.0  /ni.0/24HRSl 

PCN  5 

©MSP 

z 

0701122 

19. 9N 

113. 36 

SaT 

(T2,5/2.5  /Ol-S/illnKS) 

PCN  3 

OmSP 

J 

07Ui442 

26-lN 

1 12. BL 

SAT 

<12. S/7. 5  /0T.S/2Ih«S> 

Pew  3  - 

O.SP 

4 

0603252 

2L.0N 

lll.OE 

SAT 

<T2*0/2*0>/  /  hRS) 

PCN  5 

DmsP 

s 

0UU32SZ 

2U0N 

iii.ae 

sat 

(T2.0/2.S  /llO.S/2?nNSI 

PCN  5 

OMSP 

6 

0603252 

2o*6N 

110. 7t 

SAT 

(T2. 0/2,0  /  t  H«S» 

PCN  5 

omsp 

7 

0613352 

21*2n 

1U9.7C 

SAT 

PCN  6 

DmsP 

B 

0616062 

2o.6N 

106.6C 

SAT 

PCN  6 

Omsp 

9 

0616072 

21. 7N 

109. 5£ 

SAT 

PCN  6  DmSP 

TYPHOON  DINAH 

FIX  POSITIONS  FOR  CYCLONE  NO. 
OOOOZ  08  JUN  TO  0600Z  14  JUN 


FIX 

NO* 


POSIT 


FIX  ACCRY 
Cat  nAV-MET 


Fix 

LVL 


HAx  OBS 
FLf  LvL  WINU 
OIR  VtL  BAG  HNG 


MAX  OBS 
$fc  wind 

VtL  BftO  RN6 


UBS 

HlN 

SLP 


MIN 

7uoHB 

HOT 


FLT 

LVL  EYfc 

Tl/To  form 


URIEN- 

lATION 


fcV£ 

uIa 


POSIT 

OF 

kauar 


MSN 

nmbr 


1 

0422252 

5.5N 

146. 5E 

SAT 

<Ti. 0/1.0  /Ql.Q/_24.nHSI  _ 

PCM  5 

OWSP 

.2 

Ub0239Z 

6.?N 

144. Q€ 

SAl 

<11.0/1.0  /01.0/24NHS) 

PCN  S 

DmsP 

3 

051107Z 

7,5N 

143. 3L 

SAT 

PCN  5 

DmsP 

4 

(i51329X 

U.ON 

142. 7C 

sat 

PCN  b 

DnSP 

0523492 

— Li].4N_ 

l39.2g. 

Sal 

_ tii.s/p.s  /ni.S/24MRS» 

Prw  3 

Dmkp 

6 

0602212 

ll*2N 

136.56 

SAT 

(T2.5/2.5  /DUS/24HRS1 

PCN  5 

DmsP 

7 

0606592 

10.4N 

136.66 

P 

5  5  1500  260  25  21n 

IS  25  10 

15  1009 

• 

26 

»  _ 

6 

0610492 

U.IN 

137.4E 

SAT 

PCN  6 

Omsp 

H 

0612302 

1 1 .3W 

137. 3E 

SAT 

PCN  6 

DmsP 

10 

0615022 

12.0N 

I36.6t 

SAT 

PCN  5 

Umsp 

U 

0621202 

11.6M 

135.66 

P 

2  1  1500  120  25  60 

llO  25  360 

30  1901 

26 

12 

0623302 

i2*lN 

l35.9e 

SaT 

(Tl.S/a.S  /M1.0/24HHS) 

PCN  3 

Omsp 

u.. 

.  09235.52 

-12*0^. 

a3»tiie 

SAT 

.  UJ^O/4.XI-/aUO/23tlll!LI_ 

_ NflAA. 

2 _ 

(ConF  D?) 

lA 

0701132 

12. 3n 

i35*ie 

K 

2  1  700  110  35  3a 

12  30  - 

• 

"  3' 

1S» 

07(12022 

12.5N 

135.36 

sat 

(11. 5/2. S  /Nl.l)/24«KS) 

PCN  5 

Omsp 

16 

0712122 

U.5N 

132.71 

SAT 

PCN  b 

dhsp 

17 

0714*42 

12. 7n 

131.2E 

SAT 

PCN  S 

DmsP 

16 

U72J122 

13.2m 

126. 4£ 

SAT 

<T2.S/2.S  /O1.0/2*h1<S) 

PCN  5 

Omsp 

19 

0723122 

13*1M 

126.6& 

SAT 

<12.5/2.5  /  /  hRS) 

PCN  5 

Omsp 

ZiL. 

JL7.2Jaa:_ 

13. OM 

-LZll.ZI  . 

■SAT 

UA.Jl/,.0  /Ill.n/25HH.<1 

waAA. 

? 

ICOnF  62  > 

21 

06uU42 

IJ.OM 

l^b.U 

P 

15  2  1500  300  bo  30(1 

25  4 

300 

zo  991 

• 

-n — 

• 

22 

06O3252 

12.6N 

126*16 

SAT 

<12.5/2.5  /01.0/2*HhSI 

PCN  3 

OhsP 

23 

0<l032b2 

12. 7N 

126.1E 

SAT 

<17.0/3.0  /  /  »HS> 

PCN  3 

D(4SP 

2A 

0603302 

13.  ON 

127.8E 

P 

lb  2  1500  300  66  200 

20  60  190 

25  979 

• 

26 

2b 

0609152 

13. 4n 

127. 4t 

P 

5  2  700  130  40  BO 

32  SO  BO 

42  9B6  300 

20 

26 

0611542 

13. 4N 

126. 5E 

SaT 

PCN  5 

Omsp 

27 

0614352 

13.6M 

126. 6£ 

P 

S  3  700  310  *0  19(1 

65  - 

-  V89  300 

lb 

_  _ 

26 

0616072 

IJ.ON 

12S.2E 

SAT 

PCN  6 

Omsp 

-.14..3M 

.izst.e 

. P 

-S _ 2 _ IM _ 1*0  *0  *11 

6a  1 

40 

60  969  in? 

20 

30 

0900202 

iJ.bM 

i2S.oe 

SAT 

<14.5/4.5  /  /25MRS) 

NOAAw 

2 

(COnF  U2> 

31 

0900352 

14. bM 

i2S.3e 

SaT 

<13.5/3.5  /OO.S/2iHRS) 

PCH  3 

Omsp 

32 

0903077 

14.9N 

124.66 

SAT 

< 14 . 0/4. 0-/01 . 5/2BhHS> 

PCN  3 

Dhsp 

33 

0911562 

14.3m 

123.46 

P 

b  5  700  60  bb  33o 

To  - 

-  -  294 

. 

I4 

•  • 

7 

34 

0913172 

l4.4N 

122,9E 

SAT 

PCN  6 

DmsP 

35 

09U15Z 

U.3n 

I23.se 

LHOh 

-  POSSIBLE  EYE»lS  DFfi 

SPINAL 

OveftLAY 

36 

0914352 

14.9M 

123. se 

LKUH 

-  POSSIBLE  EYe*ib  0F« 

Spin At 

OVE«LA^ 

U915002 

14*7N 

123. 2C 

LNUH 

-  FAIR  FIX.  EYE  NOT  V 

ISiBLE 

36 

0915062 

14.5M 

122.66 

LHOH 

-  6000  Fj»,  15  oEG  spiral  OVERLa*. 

POSSIBLE  eye 

15  .ZN 

39 

0915232 

14.6N 

123.16 

P 

b  5  700  40  70  340 

525  - 

-  977  291 

Is 

40 

0915482 

15.0M 

123.46 

SAT 

PCM  1 

DfiSP 

41 

1/9154  62 

14.6m 

122,96 

SAT 

PCN  6 

Omsp 

42 

0915462 

15. ON 

123.36 

SAl 

(IH  DATA  I 

PCN  3 

DMSP 

43 

0916002 

14.6M 

123.06 

LhOR 

-  CIRCULAR  EYE  olAM  HH 

44 

0910062 

14. bM 

122.56 

UROR 

-  6000  FIA.  90  PERCfPl  BALL 

CLOuO 

4b 

0916362 

14.6M 

122.66 

LHUN 

“  FAIR  FIX.  ELLIPTICAL  EYt  3 

Ai«  NM.  90  PERCbNI  WALL  LLQUD 

15.2m 

46 

0917052 

U.7M 

122.36 

LhOH 

-  FAIR  Fix.  NEB  bYC. 

15  OEB 

SPIRAL 

OVERLAY 

15. 2N 

47 

0916062 

14.7m 

122.36 

LHOH 

-  FAIR  FIX.  NEB  tVE. 

15  deb 

SPIhAl 

OVERLAY 

46 

0916382 

l4,TN 

122.36 

LHDR 

-  FAIR  Fix.  Nto  tVE. 

15  UEB 

SPIhAL 

OVERLAY 

4V 

0919362 

14. 3N 

122*06 

LKOR 

«  Fair  fu.  neb  eyc. 

15  deb 

SPIRAL 

OVERLAY 

15.2N 

50 

0919452 

15.0N 

122*66 

lnOk 

*  circular  eye  32  NM 

DiAMt  WALL  CLOUD  CPbN  SOUTH 

14.4N 

122.6E 

57 


58 


TROPICAL  STORM  EMMA 
FIX  POSITIONS  FOR  CYCLONE  NO.  7 
0600Z  13  JUN  TO  0600Z  16  JUN 


FIX 

NO. 


POSl  I 


FIX  ACCHY 
CXT  NAV-MET 


fix 

LVL 


MAX  08^ 

FlT  LVL  MfMU 
Ulft  VtL  0RO  i^NG 


MAX  DBS 
SfC  WIND 
YEu  ohO  RNG 


08S 

MIN 

SLP 


MJN 

Toomb 

HGT 


FlT 

LV|. 

Tl/IO 


EYE 

form 


ORIEN* 

lATIUN 


ev6 

OlA 


POSIT 

OF 

MAOAR 


MSN 

nnbh 


1 

2 

3 

4 

1001072 

101117Z 

IOU48Z 

1022172 

2. ON 
3.IN 
J.6N 
4.2N 

249. OE 
147. 4£ 
147. 3t 
147. OE 

SAT 

sat 

SAT 

SAT 

ni. 0/1.0  /D1.0/21HHS1 

<Ti.S/l.S  /D0.S/21kRS1 

PCN  5 
PCN  6 
PCN  5 
PCN  b 

UMSP 

UMSP 

9MSP 

DMSP 

~5" 

110230Z 

5.4N 

144«Qe 

SAl 

<ri.5/1.5  /00.5/2iMRS) 

PCN  5 

i>HSP 

b 

1110b9Z 

6.3n 

143. se 

sat 

PCN  5 

l/MSP 

7 

112341Z 

8. ON 

142. OE 

sat 

<T1.5/1.5  /S  /29nHS) 

PCN  5 

UMSP 

« 

12021U 

d.SN 

1*1. 7£ 

SAT 

(Tl. 5/1.5  /S  /2bMRS) 

PCN  3 

(JHSP 

9 

l2l4b2Z 

10. 6N 

137. 9£ 

SAT 

PCN  5 

uhsp 

10 

1223132 

12.3N 

lib.ai 

SaT 

112.5/2.5  /D0.S/29hRS> 

noaa«, 

2 

(CUNF  01) 

U 

1223222 

11. 4N 

136. 3£ 

sat 

IT2.5/2.5  /01^0/24hHS» 

PCN  5 

UHSP 

12 

122322Z 

12. 4n 

l36.4t 

SaT 

(13.0/3.0  /  /  hHS» 

PCN  3 

UMSP 

1 J 

130143Z 

11. 2n 

135.76 

H 

10  2  1500  140  27  5a 

13  36  SO 

i  j 

1001 

26  25 

- 

•  • 

- 

1 

1301922 

12. 3N 

135.6E 

saT 

(12.5/2.5  /Di.0/24HHS) 

PCN  5 

UMSP 

lb 

l3uib2Z 

12. 4N 

134. 9£ 

SAT 

(13.0/3.0  /  /  HRSI 

PCN  5 

UHSP 

16 

1302482 

11.4N 

135.9E 

P 

10  2  IbOO  110  3o  360 

38  30  360 

36 

1001 

27 

2s 

• 

- 

1 

17 

1312U4Z 

13. 4N 

132.4E 

SaT 

PCN  6 

UHSP 

18 

1314342 

13. 6N 

131.8E 

SAT 

PCN  5 

UMSP 

19 

1314342 

li.3N 

132. IE 

SAT 

PCN  5 

UHSP 

20 

1315552 

12.3N 

132. 2E 

P 

-  -  700  -  -  - 

- 

• 

• 

» 

• 

>  - 

3 

21 

1321302 

ii.ON 

131. 6£ 

P 

10  10  700  10  39  310 

40  25  300 

2S 

998  310 

1^ 

9 

3 

22 

1323042 

li.ON 

130. OE 

SAT 

(T3. 0/3.0  /O0.5/24HRS) 

PCN  3 

Uhsp 

?3 

1323042 

13. 5N 

130.4E 

SaT 

<T3. 0/3.0  /S  /24mhS) 

PCN  3 

.1»*(SP 

i'> 

14DJ15Z 

14, 4N 

iTvTSr" 

SAT 

(T3. 0/3.0  /00.5/24HNS) 

PCN  3 

UN$P 

2b 

1404442 

i4.3N 

13U.0E 

P 

10  5  1500  160  30  90 

IS  40  350 

.10 

loot 

- 

> 

•  * 

. 

4 

26 

1406302 

l4,7N 

J29.3e 

P 

5  5  700  70  45  300 

SO  25  90 

20 

996  308 

- 

• 

4 

27 

1411452 

1S.2N 

127. 7£ 

SAT 

PCN  5 

Uhsp 

28 

1411452 

1S.2N 

I27«ie 

sat 

PCN  5 

Uhsp 

29 

1419402 

15. 2N 

128.0E 

p 

6  8  700  30  49  330 

40 

- 

■« 

998  307 

12 

. 

• 

* 

5 

30 

1419572 

1S,3n 

127. IE 

SAT 

PCN  5 

Uhsp 

31 

1419572 

15.6N 

127. 6E 

sat 

PCN  3 

Uhsp 

32 

1420902 

15.6N 

I27.6e 

P 

1  2  700  20  45  300 

30  4 

270 

20 

994  305 

15 

• 

- 

• 

5  . 

33 

1423362 

16.0N 

126. 6E 

SAT 

(T3. 5/3.5  /S  /24hKS) 

noaa., 

(CUNF  Oil 

34 

li.in 

T26.SE' 

SAT 

<13.5/3.5  /O0.b/29HHS1 

PCN  3 

Umsh 

39 

1902972 

16.0N 

12b. se 

sat 

<TJ.S/3.5  /00.5/25KRSI 

PCN  3 

Uhsp 

3b 

1502972 

16.0N 

136. lE 

SAT 

<13.5/3.5  /00.5/28HRS) 

PCN  3 

Uhsp 

37 

1506952 

16.6N 

125«S£ 

P 

9  5  700  20  7o  27o 

IS  * 

i  230 

10 

«90  30* 

lb 

13 

CIRC 

15 

6 

38 

1513092 

16*6N 

124.7E 

SAT 

<IH  DATA  ) 

PCN  5 

UmSP 

39 

1515352 

17, IN 

124. 5£ 

P 

5  iO  7au  200  80  110 

2o 

• 

• 

995  3ob 

12 

• 

•  • 

6 

40 

1519382 

16«6N 

i25«oe 

sat 

PCN  5 

UMSP 

41 

1519362 

16,2N 

124.4C 

SAT 

PCN  b 

Uhsp 

42 

1521172 

17,6N 

124«S£ 

P 

6  5  700  30  35  130 

20  55  90 

20 

994  305 

1* 

• 

• 

7 

‘41” 

1600092 

i7.»N 

i3*.se 

SAT 

CT3.S/3.S-/S  /2*MHS) 

PCN  3 

UmSP^ 

44 

160(>l)9i 

16.1N 

124.4£ 

SAT 

<T3.0/«.0*/N1.0/2*HH$> 

PCN  3 

Uhsp 

4b 

1600092 

17. 6N 

12*. l£ 

SAT 

(T3.5/3.5  /S  /22hHS> 

PCN  5 

Uhsp 

46 

1.0230^ 

16.0N 

124.2E 

P 

10  5  700  30  40  iO 

So  4 

330 

20 

995  305 

1* 

• 

• 

•  • 

'  • 

7 

47 

1602382 

17, 6N 

124.2E 

SAT 

(T3.5/3.S-/S  /24mRS> 

PCN  3 

Uhsp 

46 

1602362 

17. 9N 

124. 2e 

SAT 

(73.5/3.5  /S  /22rtftSI 

PCN  5 

UMSP 

49 

1606352 

18«6N 

U3.7E 

P 

3  2  700  60  40  AO 

20  50  90 

30 

986  299 

K 

• 

• 

•  • 

• 

6 

SO 

161250Z 

18. 6N 

U4«4e 

SAT 

PCN  3 

UMSP 

51 

161250Z 

18.0N 

124.2E 

SAl 

PCN  5 

OM9P 

52 

1614452 

19. 2N 

123. 5E 

P 

6  15  700  280  55  180 

30  50  10 

70 

995  304 

14 

_  .. 

53 

1615202 

18.8N 

I23.8e 

saT 

PCN  5 

Omsk 

54 

1619202 

17. 6N 

123.9E 

SaT 

PCN  5 

UMSP 

5b 

1623912 

19. 9N 

124.2E 

SAT 

(73.5/3.5  /S  /2*mHS> 

PCN  3 

UmsP 

56 

1623512 

19«6N 

124. IE 

SAT 

(7*. 0/4.0  /D0.5/2*mms> 

PCN  3 

umsp 

57 

1623992 

19,0N 

125. OE 

SAT 

(73.5/3.5  /S  /23h((S( 

NOAA9.2 

(CONF  01) 

"2U.4M 

SaT 

(73.5/3.5  /S  /2*hKS( 

PCN  3 

Umsp 

59 

17o2202 

20. 2N 

124.81 

SAT 

< (2. 5/3.0  /wO«5/26hNS) 

PCN  3 

umsp 

60 

I7o2202 

20.4N 

124. 6e 

SAT 

(7*. 0/4.0  /O0.5/24HRS) 

PCN  4 

UMSP 

61 

I7o2302 

21  .ON 

123.8E 

P 

10  5  700  130  90  50 

40  50  00 

60 

16 

I4 

_  _ 

62 

1708302 

21, 4N 

12S.3E 

P 

13  7  700  190  So  110 

4<»  Au  150 

60 

• 

i3 

6J 

1712322 

21. 9N 

I2b.8£ 

SAT 

PCN  5 

UMSP 

64 

1712322 

21. 6n 

12b. 9E 

SAT 

PCN  5 

Umsp 

6b 

1719012 

22. bN 

126.21 

SAT 

PCM  S 

UHSP 

66 

1715012 

22,6n 

126. 7e 

SAT 

PCN  5 

Umsp 

67 

1715012 

22,7n 

126.6E 

SAT 

PCN  5 

UMSP 

66 

1723332 

28.0N 

)26.6C 

SAT 

(72.0/3.0  /((1.5/2*hHS» 

PCN  3 

UMSP 

69 

1723332 

26. ON 

128.61 

SAT 

(72.0/3.0  /(72.0/24HNS) 

PCN  3 

Umsp 

TJ3 

<l8.4N 

SAT 

(72.0/3.0  /((1.5/24HRSI 

PCN  3 

Umsp 

71 

1602012 

26.6n 

129.01 

SAT 

(T2.0/2.5  /l(a.5/2*HK5l 

PCN  3 

Umsp 

72 

1602012 

26. 4n 

128.9E 

SAT 

(72.0/3.0  /((2.0/24KKS) 

PCN  3 

Uhsp 

73 

1612142 

29.0N 

131.31 

SAT 

PCN  S 

UMSP 

74 

1812142 

31.0N 

134, I£ 

SAT 

PCN  5 

UMSP 

7b 

181443Z 

30.0N 

132.31 

SAT 

PCN  6 

umsp 

33, On 

7 1 1.5/2.0-/(7a.5/Z5HHS) 

NOAA.2 

iCUNF  Oil 

59 


TROPICAL  STORM  PREDA 
FIX  POSITIONS  FOR  CYCLONE  NO.  8 
00002  21  JUN  TO  1200Z  22  JUN 


MAX  08S 

MAX  OBS 

OBS 

MJN 

FuT 

POSIT 

FI* 

FIX 

ACCHY 

FIX 

flt  UVL  wind 

SfC  bind 

MIN 

TUOMB 

LVL 

EYE 

ORIEN¬ 

EYE 

OF 

MSN 

NO* 

TIME  • 

POSIT 

CAT 

NAV-MET 

LVL 

OIR  V&L  eR6  RN6 

VEl  URO  RN6 

SLP 

mgt 

Ti/TO 

FORM 

TATION 

OlA 

KADAR 

NMB>^ 

1 

I62209Z 

18. ON 

146. 9E 

sat 

(Tl.O/l.O  /D  /24HRS) 

pcn 

5 

omsp 

? 

1622097 

17. 8N 

146.9E 

sat 

(fl. 0/1.0  /  /  HRS) 

Pr.N 

OMSP _ _ 

i 

1762202 

18,3n 

146.26 

SAT 

(Tl.O/l.O  /O  /24MK5) 

PCN 

5 

onsp 

A 

1702202 

17. 7N 

147*4£ 

SAT 

(Tl.O/l.O  /  /  HRS) 

PCN 

6 

Omsp 

S 

1723322 

18. 5N 

143.32 

SAT 

(Tl,5/U5  /D0.5/24HKS1 

PCN 

S 

Omsp 

6 

1723322 

18. 6N 

143.32 

SAT 

(Tl,5/1.5  /Da.5/2bHRS) 

PCN 

5 

Omsp 

T~ 

leo^oiz 

19.5N 

142. 4E 

sat 

(Tl.S/l.S  /OO.S/24HRS) 

PCN 

5 

OMSP 

8 

1802012 

19, 3n 

141.6E 

SAT 

(T1«S/1.S  /DQ.5/2SHRS) 

PCN 

3 

Omsp 

9 

1814432 

19. 7N 

142.2E 

SAT 

<IR  DATA  ) 

PCN 

5 

OnSP 

182314Z 

142.76 

SAT 

HR  DATA  ) 

Pr.N 

5 

Omsp 

U 

1901422 

21, 7N 

142. 0£ 

SAT 

(IR  DATA  1 

PCN 

5 

Omsp 

U 

1911562 

22, 3n 

142.46 

SAT 

(IK  DATA  ) 

PCN 

4 

ohsp 

j  T 

HR  DATA  .1 

PCN 

_5_ 

Omsp _ 

14 

2001242 

25. 5N 

145.52 

SAT 

HR  DATA  i 

PCN 

3 

oh$p 

15 

2011372 

25.BN 

148.SE 

SAT 

HR  DATA  1 

PCN 

3 

Omsp 

(12. 5/P. 5  /  /  hRSI 

Pr.N 

3 

Omsp  _ _ _ _ 

TT 

21010S2 

26. 2N 

151.52 

SAT 

(T2, 5/2.5  /  /  MRS) 

PCN 

3 

Omsp 

18 

2101052 

26.0N 

151. 9E 

SAT 

(T2.0/2.0  /  /  HRS) 

PCN 

4 

Omsp 

19 

2105162 

25. 7n 

152. 8E 

P 

5  3  700  220  S5  - 

- 

S  220  25  989  30l  15  -  CTRC  5  i 

20 

2111192 

24. 9N 

154.96 

SAT 

PCN 

5 

DmSP 

?l 

2111192 

24.9N 

155.06 

SAT 

PCN 

4 

Omsp 

22 

2U347Z 

25. ON 

155.66 

SAT 

PCN 

23 

2113472 

24. 9N 

154.66 

SAT 

PCN 

6 

Omsp 

24 

2122202 

25. 3N 

158,16 

SaT 

(T2,0/2«5  /M0.5/24HRS) 

PCN 

3 

Omsp 

tS8,S£ 

tT).5/?.a  /W0.5/2aHRS) 

PCN 

4 

Omsp _ _ _ _ _ 

?<» 

2200472 

25.3N 

159.16 

saT 

(T2.0/2.5  /B0.5/24HHS) 

Pcn 

3 

OMSP 

?7 

220047Z 

2S.1N 

159.26 

saT 

(Tl. 5/2,0  /«0.5/20hHS> 

PCN 

4 

Omsp 

28 

2300282 

30,2N 

172.86 

SAT 

HR  DATA  > 

PCN 

3 

DMSP 

TYPHOON  6ILDA 

FIX  POSITIONS  FOR  CYCLONE  NO.  9 
06002  30  JUN  TO  00002  07  JUL 


MAX  OBS 

MAX  OSS 

OBS 

MIN 

FtT 

POSIT 

FIX 

FIX 

ACCRY 

FIX 

FLT  LvL  HTnD 

SFC  bind 

MiN 

7U0MB 

LVL 

EVE 

orien- 

ETE 

OF 

MSN 

NO. 

TIME 

POSiT 

CAT 

NAV-MET 

LVL 

OIR  VLl  BR<)  RNG 

Vbt  OHB  RNG 

SLP 

hgt 

Tl/To 

FORM 

lATlUN 

DIa 

NADAR 

NMbK 

1 

2510062 

17. 3N 

160.06 

SAT 

Hk  DATA  ) 

PCN  6 

OMbP 

2 

2601142 

17, 8N 

156.26 

SAT 

HR  DATA  ) 

PCN  5 

Omsp 

3 

2609482 

18,0N 

154.56 

SAT 

HR  DATA  ) 

PCN  6 

Omsp 

4 

2613562 

1B«0N 

1S4.1E 

SAT 

HR  DATA  ) 

PCN  5 

Ohsp 

5 

2622302 

18, OH 

isi.ee 

SAT 

(Tl.O/l.O  /  /  MRS) 

PCN  5 

Omsp 

6 

_26223Q2. 

18, ON 

151,8^ 

SaT 

(Tl. 5/1.5  /  /  MRS) 

PCN  S 

Omsp 

7 

2700552 

16*IN 

isi.oe 

SAT 

HR  DATA  ) 

PCN  5 

OMbP 

8 

27005SZ 

16. ON 

150.96 

sat 

(IR  DATA  ) 

PCN  6 

Omsp 

9 

2715002 

le.SN 

145.0E 

SAT 

PCN  6 

ohsp 

10 

2722112 

18. IN 

l4B.6e 

sat 

(Tl.S/l.S  /OO.S/24hRS) 

PCN  4 

Omsp 

rr 

2802182 

U,1N 

}47.9e 

SAT 

HR  DATA  ) 

PCN  4 

Omsp 

12 

2810532 

17. 5N 

146.86 

SAT 

HR  DATA  > 

PCN  6 

Omsp 

13 

2815002 

17, 7n 

145.0E 

SAT 

HR  DATA  > 

PCN  S 

Ohsp 

14 

2821532 

17,8N 

143.46 

SAT 

(T2.0/2.0  /00.5/24nRS) 

Pcn  6 

OhsP 

15 

2622352 

18.0N 

143.06 

SAT 

(Tl.S/l.S  /00.5/24HRS) 

NQAA* 

2 

(CUNF  02) 

U- 

2823352 

-18. 7n 

143.16 

SAT 

HR  DATA  ) 

PCW  s 

DhSP 

17 

2902002 

Id.SN 

141.66 

SAT 

HR  DATA  ) 

PCN  4 

OmsP 

18 

2902002 

18.5N 

141.66 

SAT 

(Tl.S/l.S  /  /  hHS) 

PCN  5 

Omsp 

19 

2903002 

17.8N 

141.66 

P 

2  3  700  -  -  - 

•  • 

1009  ill 

9 

. 

• 

1 

20 

2912162 

18«2N 

140,06 

SAT 

HH  DATA  ) 

PCN  5 

Omsp 

21 

2912162 

i9.3N 

139.26 

SAT 

HR  DATA  1 

PCN  6 

DmsP 

22 

2914422 

19. 7N 

139.76 

SAT 

PCN  5 

Dh$P 

23 

2914422 

19. SN 

139.76 

SAT 

HR  DATA  ) 

PCN  6 

Ohsp 

24 

2923162 

21. ON 

136.76 

SaT 

HR  DATA  1 

PCN  3 

DmsP 

25 

2923162 

19, 4N 

135.46 

SAT 

(Tl.S/l.S  /S  /21mRS» 

PCN  5 

Omsp 

26 

292345Z 

21*SN_ 

136.56 

SAT 

(T2,5/2.5  /Di.Q/25HRSl 

NOAA- 

2 

(CONF  02) 

27 

3001412 

20,8N 

135.86 

SAT 

HR  DATA  } 

PCN  3 

Omsp 

28 

3001412 

20.4N 

135.76 

SAT 

HK  DATA  ) 

PCN  5 

Dhsp 

29 

3011582 

20.3N 

134. 9E 

SAT 

Hk  data  1 

PCN  3 

DmsP 

30 

3013412 

19, 5N 

135.06 

P 

5  3  700  80  30  360 

25  - 

• 

-  V9o  301 

17 

H 

.  . 

* 

3 

31 

3014232 

20,2N 

134.76 

SAT 

HR  DATA  ) 

PCN  3 

Omsp 

32 

3014232 

20.6N 

135.56 

SAT 

HR  DATA  1 

PCN  4 

Omsp 

33 

3021502 

19. 8N 

134.36 

H 

3  2  700  ISO  3v  7o 

IQO  2S  70 

100  V90  3ol 

14 

H 

- 

.  w 

4 

34 

3022582 

20,0N 

134.06 

SaT 

(14,0/4,0  /O2.0/24MHS) 

PCN  3 

Omsk 

35 

3022582 

19. 7n 

134.06 

SaT 

(T3. 0/3,0  /D1.5/24HKSJ 

PCN  3 

DmsP 

M- 

^022592 

2U.QN 

135.06 

-SAT 

(T3.S/3.S  /Dl.fl/24HHS) 

_ NOAA- 

2 _ 

(CONF  0?» 

37 

0102352 

19. 4N 

134.16 

P 

5  2  70o  340  40  27a 

60  30  270 

60  V83  29b 

14 

H 

_ 

.  _ 

4 

38 

0103042 

19.2N 

134.06 

SAT 

HK  DATA  ) 

PCN  3 

OMSP 

39 

0111402 

19.4N 

133.96 

SAT 

HR  DATA  ) 

Pcn  4 

OmsP 

4U 

0111402 

19.6N 

133.36 

saT 

HR  DATA  ) 

PCN  4 

OmsP 

41 

0112372 

18. 5N 

133.56 

SAT 

HR  DATA  ) 

nqaa- 

2 

(CONF  01) 

42 

0115462 

19. 6N 

133.46 

SAT 

HR  DATA  ) 

PCN  5 

DmsP 

43 

0115462 

19. 4N 

133.66 

SAT 

HR  DATA  ) 

PCN  4 

Omsp 

44 

01224ft7 

19>7N 

132.36 

SAI 

Uy  «J(1A 

ECU  i 

Qms»* 

4li 

0122402 

19. 4N 

132.46 

SAT 

<14,0/4.0  /01.0/24MRS) 

PCN  4 

OmsP” 

TF“ 

0200202  ” 

19. 4N 

132.36 

P 

5  2  Too  180  70  9o 

7o  loo  90 

70  V7i  287 

1/ 

12 

CIRC 

50 

t 

47 

0200212 

19, 9N 

132.46 

SAT 

HK  DATA  ) 

PCN  3 

OMsP 

48 

0200212 

20. ON 

132.26 

SAT 

HH  DATA  ) 

PCN  3 

OmsP 

49 

0200512 

20.0N 

132.56 

sat 

H5.0/5.0  /01.0/26hRS) 

NOAA- 

2 

(CONF  01) 

SO 

0202462 

19.8N 

132.06 

SAT 

<T4,5/4.5  /00.5/24HRS) 

PCN  1 

OmsP 

51 

U203202 

19. 7n 

132,06 

P 

5  1  70U  190  6b  110 

40  70  130 

75  967  282 

16 

U 

CIRC 

30 

t 

52 

0211212 

20, 2n 

130.76 

saT 

HK  DATA  > 

PCN  4 

UhsP 

53 

0211272 

20,1N 

131, 5t 

SAT 

HK  DATA  > 

PCN  6 

umsp 

54 

0212172 

20, ON 

130.86 

P  10  5  ?00  180  75  60 

35  - 

_ 

Vbi  277 

18 

u 

CTRC 

30 

{ 

55 

0213032 

20,4N 

130.86 

SAT 

HK  DATA  ) 

PCN  2 

DHSP 

56 

0215272 

20. 6N 

130.66 

SaT 

HK  DATA  ) 

PCN  1 

DHsP 

57 

0215282 

20, 9N 

130.66 

SaT 

HK  DATA  ) 

PCN  2 

UMsP 

58 

0215462 

20. IN 

130.76 

P  20  2  700  190  75  llo 

35  - 

96 1  277 

17 

u 

6)  IP 

N-S 

25X?o 

7 

59 

0221372 

21.0N 

129.86 

P 

2  3  700  180  7o  7o 

22  80  HO 

12  963  278 

IS 

13 

CTRC 

20 

8 

6Ji_ 

0223512 

128.86 

-SAT. 

H5.5/5.5  /D0.5/23HRSI 

NOAA- 

2 

(CONF  01) 

61 

0300032 

21. 2N 

129.96 

SAT 

(T5«&/5.5-/01.0/24hKS) 

PCN  1 

Omsp 

60 


TYPHOON  6ILOA 

FIX  POSITIONS  FOR  CYCLONE  NO.  9 
O600Z  30  JUN  TO  OOOOZ  07  JUL 


MAX  08S 

max  OBS 

OBS 

WIN 

FLT 

POSIT 

riA 

FIA 

ACCHY  fix  FLT  LwL  MTMD 

SFC  viND 

MIN 

fOOHB 

Lw|‘ 

EYE 

OflIEN- 

eye 

OF 

MSN 

NO. 

IlHt 

POSJT 

cat  nav-met  LVL  OIR  VtL  eRG 

rng 

VtL  ePG  RNG 

SLP 

hgt 

TI/To 

FORM 

tation 

DU 

radar 

NMaR 

62 

03U003Z 

21. ON 

)29.S£ 

SAT 

(T5.0/5.0  /01*0/25hHSI 

<*CH 

3  OhsP 

63 

030227Z 

21. 5N 

|29.2£ 

SAT 

UK  DATA  1 

*>CN 

1  omsf 

6* 

030227Z 

21  .6n 

129.3E 

SaT 

(IK  DATA  } 

PCN 

1  dmsp 

6S 

0302322 

21. 5n 

l29.3t 

p 

2  3  700  360  70  290 

60 

6U  40  40 

956 

272 

|7  13 

CIRC 

16 

« 

66 

0309352 

22. 7N 

p 

S  5  700  130  6S  So 

30 

70  160  15 

951 

267 

18  - 

CIRC 

25 

9 

67 

0312332 

22.0N 

l28.5e 

sat 

UR  DATA  ) 

NOAA-2 

(CUNF  01 

) 

66 

0312452 

22. BN 

128.46 

SaT 

(IR  DATA  > 

PCN 

1  DMSP 

6V 

0312452 

23. 2N 

l2B.3e 

sat 

UH  DATA  .  ) 

PCN 

2  DmSP 

7U 

0312452 

22. 6N 

L2B.3E 

SaT 

(IR  DATA  1 

PCN 

L  OM5P 

71 

0314302 

23. 2n 

127.9£ 

p 

5  5  700  260  50  200 

20 

954 

270 

16  - 

CIRC 

20 

9 

72 

U315092 

23. 3N 

l27.8£ 

SAT 

(IH  DATA  ) 

PCN 

1  OHbP 

73 

0315092 

23. 6N 

127.9£ 

SaT 

UR  DATA  > 

PCh 

2  OmSP 

74 

0317002 

23.6N 

l27.8e 

LRDR 

-  45//3 

24.bN 

12S.3E 

75 

0316002 

23. 7N 

127. 7£ 

LkOR 

“  4///3 

24. 8N 

125.3E 

76 

0318152 

23. 8N 

l27.6e 

L«Oft 

•  15  DEG  spiral  OVEPi  AY 

26. AN 

127.6E 

77 

0318432 

23. 8N 

127. 2C 

lkdh 

-  IS  0£G  spiral  OVERI  AY 

26. 4N 

127.82 

78 

0319002 

23.8N 

127. 6£ 

lhdr 

-  5592 

26.2N 

127.8E 

79 

0319452 

23.9N 

127. 5e 

lroh 

-  GOOD  Fix 

26.2N 

127.76 

eo 

0320002 

23.9N 

l27.5e 

LHOH 

-  41712 

26.2N 

127.86 

61 

0321152 

24. ON 

l27.5e 

p 

5  2  700  290  85  ISO 

30 

•  »  - 

952 

269 

IB  16 

CIRC 

18 

10 

62 

0322402 

24.2N 

127. 3E 

lhOR 

-  GOOD  FIX 

26.AN 

I27.8£ 

63 

0323002 

24.5N 

i27.3£ 

lhor 

-  55/42 

24.iN 

126.26 

64 

0323002 

24. 3n 

127.3C 

lroh 

-  10612 

26. 2N 

l27.ae 

85 

032300Z 

24. 4N 

127.3E 

uhuh 

-  12773 

24.8N 

125. 3E 

86 

0323002 

24. 3N 

127.3E 

lmOH 

-  GOOD  FIX 

26. AN 

127.8E 

67 

0323202 

24.3N 

127. 2C 

lhdh 

•  GOOD  FIX*  15  0£G  SPIRAL 

Overlay 

26.4N 

127*86 

88 

U323302 

24.4N 

127. 3E 

LRUH 

*  GOOD  FIX 

26. 2N 

127. 7E 

89 

0323452 

24.4N 

l27«ie 

saT 

U5.5/5.5  /S  /24hRS) 

PCN 

1  UMSP 

90 

0323452 

24. 4N 

127. 2£ 

SaT 

(76. 0/6.0  /01.0/26hRS> 

PCN 

1 

91 

0323452 

24.4N 

l27.ie 

lkDR 

•  GOOD  FIX.  15  DC6  SPIRAL  OvEKLaT.  20 

PERCENT 

BALL 

cLuun 

26.AN 

-i27.»aE- 

92 

0400052 

24. 3N 

l27.4e 

LRUK 

..  ... 

. 

26.2N 

127.7E 

93 

0400152 

24. 5N 

i27.2E 

lrdr 

- 

GOOD  FIX.  CIRCULAR 

EYE 

IS 

MM  OlAM, 

SO 

percent 

«ALL 

CLOUD 

26.8N 

l27.8t 

94 

U400302 

24. 5N 

127. lE 

LkDR 

- 

GOOD  FIX 

26.2N 

l27.7e 

95 

0400402 

24. 2N 

127.66 

LROR 

• 

.  .  . 

- 

26.2N 

127.7E 

9b 

040045Z 

24.7N 

127.16 

LRDR 

• 

6000  FIX*  CIRCULAR 

EYE 

IS 

nN  OlAM, 

SO 

PERCENT 

HALL 

LLOUD 

26#4N 

I27.8E 

97 

0401002 

24.7N 

127.1E 

LRDR 

55112 

24.3N 

l24.2t 

98 

0401002 

24. 8N 

127. IE 

lkDR 

• 

10673 

24.HN 

12S*3E 

99 

0401152 

24. 7N 

126.96 

LRDR 

- 

CIRCULAR  6Y£  12  NM 

OlAM 

,  60  percent 

BALL  CLUUD 

26.4N 

iZT.ae 

100 

0401452 

24. 8N 

126.8E 

LRDR 

- 

GOOD  Fix,  CIRCULAR 

eye 

12 

MM  OlAM* 

50 

PERCENT 

MALL 

LLOUD 

26.4N 

127.86 

101 

0402002 

24,8N 

l2b.9E 

LRDR 

- 

12673 

24*liN 

l25.3t 

102 

U402002 

24. 8n 

126.9E 

LRDK 

• 

10512 

26.2N 

127*66 

103 

0402092 

24. 9N 

126.66 

s«r 

UR  1 

3ATA  » 

PCN 

1  1 

DMSP 

104 

0402092 

25. ON 

126.46 

SaT 

UR  DATA  ) 

PCM 

1 

OMSP 

105 

0402X52 

24. 7n 

126. 7E 

lrdr 

- 

FAIR  FIX*  CIRCULAR 

eye 

12 

NH  pUM, 

40 

PERCENT 

HALL 

lloud 

26.4N 

127.8C 

106 

04U2302 

24.8N 

126.66 

LHDH 

GOOD  FIX 

26.2N 

127.7E 

107 

0402452 

24.dN 

126.76 

lroh 

- 

CIRCULAR  EYE  l2  NM 

OlAM 

I*  60  percent 

ball  cloud 

26.4N 

l27.d6 

106 

U403002 

24.8N 

127.06 

p 

5  2 

70(1  230  asjon 

35 

s  lit  £e 

947  26S  |8  is  CIRC 

15 

109 

0403002 

24.9N 

126.76 

LHUH 

• 

12873 

24.8N 

1£5.3E 

110 

0403002 

24. 9N 

126.76 

LRUH 

- 

45//3 

2*  .BN 

l24.2t 

111 

0403152 

24.8N 

126.68 

LROH 

• 

GOOD  FIX,  circular 

eve 

15 

NM  DlAM, 

70 

PERCENT 

HALL 

(.Loud 

26,4N 

l27.8t 

112 

0403302 

24.8N 

126.76 

lrdr 

• 

GOOD  FIX 

26.2N 

l27.7t 

113 

0403452 

24.8N 

126. 6E 

lrdr 

- 

GOOD  FIX*  CIRCULAR 

EVE 

15 

NM  DlAMt 

80 

PERCENT 

HALL 

LLOUD 

26.4N 

127.81 

114 

U403502 

24. 7n 

126.46 

SAT 

(TS.- 

5/5.5-/  /  MHSJ 

PCN 

1  1 

OMSP 

115 

0404002 

24«8n 

126.66 

lhdr 

• 

10412 

26»2N 

l27.eE 

116 

0404002 

24«8N 

126.76 

lror 

- 

55//3 

24.3N 

124.2E 

117 

U404002 

24. 9N 

126.76 

LROH 

- 

12823 

24.HN 

12S.3E 

lie 

U4041S7 

24.9N 

I26«6e 

LHOR 

• 

GOOD  FIX*  CIRCULAR 

EVE 

12 

.H  0UH> 

75 

PERCENT 

MALL 

LLOUO 

26*AN 

127.8E 

119 

0404302 

24.9N 

126.66 

LROH 

• 

GOOD  FIX 

26.2N 

l27.7t 

120 

0404452 

24. 9N 

126.66 

LHOR 

- 

GOOD  FIX*  CIRCULAR 

EYE 

12 

NM  plAHl 

75 

PERCENT 

HALL 

lloud 

26.AN 

I27.ae 

121 

0405002 

24.9N 

126.86 

lrdr 

• 

12813 

24.HN 

125.3E 

122 

0405002 

24. 9n 

126.76 

LROR 

- 

10412 

26.2N 

I27.8E 

123 

0405002 

24, 9N 

126.76 

LRDR 

• 

55//3 

24.3N 

12*.2E 

124 

0405152 

24. 9N 

126.66 

LROR 

• 

6000  FlXi  CIRCULAR 

EVE 

12 

NH  QlAM, 

70 

PERCENT 

HALL 

LLOUD 

26.AN 

127.6E 

125 

0405452 

24. 9N 

126.66 

LHOR 

• 

GOOD  Fix,  CIRCULAR 

EVE 

12 

NM  OlAM> 

60 

PERCENT 

HALL 

LLOUD 

2b. 4N 

i27.ae 

126 

0406U02 

25. IN 

126.be 

LROH 

- 

12833 

24.HN 

l<i5.3E 

12/ 

0406002 

25. ON 

126.66 

LROR 

• 

5///3 

24.9N 

12*.2E 

128 

0406152 

24,9n 

126.66 

lrdr 

• 

fair  fix,  circular 

EYE 

10 

NM  OlAM* 

SO 

PERCENT 

HALL 

LLOUD 

26.4N 

l27.aE 

129 

0406302 

25, On 

l2b.66 

lrdr 

.. 

GOOD  FIX 

26.2N 

l27.7f 

130 

0406452 

25. IN 

l2b.8E 

lrOh 

- 

Fair  fix*  circular 

EYE 

10 

NM  DlAM* 

SC 

percent 

HALL 

LLouD 

26.AN 

127.86 

131 

0407002 

2a. IN 

126. 9E 

LHUH 

- 

12813 

24.8N 

)25.3E 

132 

040/002 

2a. IN 

126.86 

LhUH 

- 

10532 

26  .2N 

127. BE 

133 

0407002 

25. IN 

U6.96 

LhDH 

55//3 

24.3N 

12*-<!E. 

IJ** 

{<4y?302 

2a, 2N 

l£:b.7E 

LhUK 

- 

GUOD  FIX 

26.2N 

l27.7e 

133 

0407452 

25. JN 

127.06 

LHOH 

GOOD  Fix*  circular 

tVE 

10 

NM  dIAH, 

70 

PERCtNI 

MALL 

LLOUD 

26.AN 

127.8E 

136 

0408002 

2a. 2N 

126.96 

LHUH 

- 

5///3 

24. 3N 

I2L.2E 

13/ 

0408002 

25. 3N 

12b. 9E 

LHOH 

- 

11833 

26.2N 

127. bE 

138 

04UO302 

^a.5N 

i2b.ee 

LhOH 

• 

GOOD  FIX 

26. 2N 

127. 7E 

139 

o408<(52 

2a. 6N 

126.86 

lhor 

- 

GOOD  Fix*  circular 

EYE 

10 

NM  DlAM* 

60 

PERCENT 

HALL 

LLOUO 

26.AN 

127*86 

140 

0409302 

2a. 7N 

l2b«dE 

LRDR 

> 

GOOD  Fix 

26. 2N 

127.76 

141 

0409452 

2a. 7N 

126.86 

lhor 

- 

GOOD  Fix*  circular 

EYE 

10 

NM  DlAM* 

SC 

PERCENT 

HALL 

LLOUD 

26. 4N 

127.B& 

0410002 

25. 7N 

126.76 

LROR 

12733 

24. 8N 

125.3E 

143 

0410002 

25.8N 

126.8c 

LROR 

• 

10482 

26.2N 

l27.eE 

144 

0410302 

25. 8N 

126.66 

LKOk 

• 

GOUU  FIX 

26.2N 

i27.7E 

14b 

0411U02 

2S.8N 

I26.se 

LRDR 

12523 

24.8N 

125.3E 

146 

0411182 

25, 9N 

126.46 

LkDK 

GOOD  FIX*  circular 

EVE 

25 

NH  LiIAH> 

60 

percent 

hall 

LLOUD 

26.4N 

l27.bE 

147 

0411452 

25. 9N 

126.36 

LkDR 

- 

GC)OD  Fix,  CIRCULAR 

eye 

IS 

NM  dIAM* 

80 

PERCENT 

hall 

V-LOUD 

26.4N 

l27.be 

148 

0411552 

25. 9n 

126.36 

P 

3  2 

700  240  85  130 

lo 

-  -  - 

945  262  17  Is  CIRC 

lu 

149 

041 1572 

2a.8N 

126.56 

SaT 

UK  1 

DATA  } 

NON 

DhSP 

150 

0412002 

25. 8N 

126.46 

LROR 

- 

10482 

26.2N 

l27.de 

151 

0412002 

25.8N 

l2b.4E 

LHDH 

- 

12513 

24. 8N 

125*36 

152 

0412132 

25. bn 

126.36 

LHDH 

• 

GOOD  Fix*  circular 

eye 

12 

.«H  UIAh* 

80 

PERCENT 

mall 

CLOUD 

26. 4N 

127. Bt 

153 

0412262 

2a. 7n 

I2b.46 

SaT 

UH 

DATA  ) 

PCN  1 

UNaP 

154 

0412262 

26.0N 

126.36 

sat 

UH 

DATA  } 

PCN  2 

UmSP 

155 

0412382 

2a. BN 

126.36 

LROR 

- 

GOOD  Fix*  circular 

EYE 

12 

NM  DlAM* 

90 

PERCENT 

hall 

CLOUD 

26.4N 

127.86 

156 

0413002 

2a. 7n 

l2b.46 

LKDR 

- 

12513 

24.HN 

125.36 

157 

0413002 

2a. 8N 

126.36 

lhdk 

- 

105// 

26. 2N 

127. bl 

158 

0414002 

2a, 9n 

126. b£ 

LROR 

• 

12633 

24.8N 

125. 3E 

159 

1)414002 

25. 8N 

l2b.S£ 

lrdr 

- 

10612 

4^6.2N 

1^:7. bt 

16U 

U4 J4J02 

2a. 9N 

12b. 56 

LkDR 

GOOD  Fix 

£b.2N 

i*;7.7e 

61 


TYPHOON  GILDA 

FIX  POSITIONS  FOR  CYCLONE  NO.  9 
0600Z  30  JUN  TO  OOOOZ  07  JUL 


FIX 

FIX 

ACCHY  FIX  FLT  I 

LVL  HTNO  SFC  «iNO  MlN  /00F*e 

LVL 

EYt 

NO* 

Tint 

POSlI 

CAT  NAV-HET  LVL  OIH  Vtt  BH6 

RNG  ¥tu  (»R<)  RNG  SLP  H6T 

Tl/lO 

FORM 

161 

04i4JU 

23*VN 

126.6& 

H 

2  1  700  70  ' 

68  330 

iO  -  -  -  944  263 

18  16 

CTRC 

lb^ 

0414482 

35. 9N 

126. b£ 

LkOk 

-  (iUOU  Fix.  CIHCULAH 

EYE  28  1.^  olAMi  50  PENCENT  vALL  ^LQUO 

16J 

041*»502 

35*7N 

126*66 

SAl 

(IH  DATA 

» 

PCN  1  £»HSP 

164 

0416002 

35. 9N 

126.66 

lkuk 

-  1J42 

166 

0416462 

26. 3N 

1 26.6C 

lrdr 

-  FAIR  FIX*  10 

UEG  SPIRAL  OotMLAY*  40  PtMCENl  SALL 

CLuUD 

16b 

04)6002 

26. 4N 

126, 6e 

LkUK 

-  12623 

167 

0416002 

36. 3N 

126. 5e 

LHUK 

-  12732 

166 

U4lb302 

36. 4N 

126. 6£ 

LHUK 

-  UOUO  FIX 

169 

04)6322 

36. 2N 

126. 5€. 

SAT 

(IK  DATA 

> 

PCN  3  O.S^' 

170 

04)6402 

36, 6N 

126. 5E 

LHOH 

-  Fair  f ix*  cimculah 

EYE  IB  WM  UiAM*  50  PEKCENI  WALL  V^OUD 

171 

041/002 

36.6N 

126. 4L 

LhOk 

-  12832 

173 

04)7302 

2b. 7n 

126. 2£ 

LKUH 

-  800U  FIX 

17i 

04)6002 

26.8N 

126. IE 

LKOH 

-  21842 

174 

04)6002 

36,8N 

126. 3£ 

lhuh 

-  22753 

17b 

04)6152 

26. 8N 

126*2£ 

LHUH 

-  Fair  fix.  10 

UEG  spinal  OrEKLAY,  40  PbHCENl  8ALL 

CLOUD 

17b 

04)6302 

36. bn 

126. OE  , 

lrdr 

-  UUOD  Fix 

177 

U41V002 

36. VN 

126.16 

LKUH 

-  2  //2 

l7b 

041V002 

26,  7n 

126. oE 

LHUH 

-  51742 

179 

0419132 

36.8N 

126.3E 

LHUK 

-  POOH  Fix.  EXTHAP  FvE*  20  pcNCcMT  HALL  CLO(A> 

160 

041V1S2 

26.bN 

126. 3E 

LHUH 

-  FAIR  FIX*  10 

UEG  SPIRAL  O0C.HLAY,  30  FtKCEMT  WALL 

CLOUO 

181 

041V302 

36. 8N 

125. 8E 

lkuh 

-  GUOO  FIX 

183 

0419422 

26.  BN 

126. 3E 

LHUH 

-  FAIR  FIX*  10 

uE6  spiral  Overlay,  3o  pekcent  wall 

CLOUO 

183 

041V432 

36. 8N 

126.3E 

lkOH 

•  POUR  Fix 

184 

0420002 

36. 8N 

126. OE 

LhUH 

“  2///2 

186 

0420302 

26, 7N 

l2b«2E 

LKUK 

-  UOUU  FIX 

16b 

0421002 

3<j,7n 

126*1E 

LKUH 

-  21612 

187 

0421002 

26. 9N 

12b. 3£ 

LkUH 

•  3///3 

186 

0421152 

36. BN 

l2b.3E 

LHUH 

•  GOOD  FIX*  50 

PERCFnT  wall  cLUuU 

16V 

04314Q2 

26. BN 

126. 3E 

lhdk 

-  6UU0  FIX*  60 

PtHCFNT  WALL  CLUUU 

190 

04^2002 

36.8N 

126.36 

LHUK 

-  20612 

IVi 

0422162 

3b. VN 

126. 3E 

lhur 

>  Fair  fix.  uNifuRH  i 

fftf  35  percent  WALL  CLUUU 

193 

0423472 

26.VN 

126. 3e 

LhUH 

-  Fair  fix,  3o 

ptRCFNl  WALL  CLuuU 

193 

u4<:JU02 

37.1N 

126.56 

LHUK 

>  FAiK  FIX.  30 

pehct-nI  wall  ctuuu 

194 

0423002 

27.1N 

126. 4C 

LHUH 

-  GuuD  FIX 

196 

0433152 

27. IN 

126. 3£ 

LkUK 

-  FAIH  FIX.  30 

HLRC^nT  wall  CLOuU 

19b 

0423372 

37.  7N 

126. 3E 

BAf 

(T3.5/4.5  /H2.0/24hHS) 

PCN  3  OhSP  - 

197 

0433372 

37.1N 

126. 0£ 

saT 

(T5.0/6.0  /81.0/24HHS) 

PCN  3  ONSP 

196 

0423302 

27. 5N 

126. 3E 

LHUK 

•  GOOD  FIX 

19V 

042J44Z 

27, 7N 

)2b.3E 

SAT 

(16.5/0.5  /S-  /23hHS1 

NUAa-2  (CtiNF  01) 

300 

0423452 

27.3N 

126. 3E 

LhOH 

•  FAIR  FIX.  30 

PERCPnT  wall  cLuuU 

201 

0500122 

■'27. 4N 

126.36 

LhUH 

•  FAIR  FIX*  10 

U60  SPIRAL  UvtHLAY*  30  FEMCENT  WALL 

CLO,‘,0 

202 

O5UU302 

37. 5N 

126.3E 

LHUH 

•  Good  fix 

203 

U5U1303 

37. 6N 

126. 3E 

LHOH 

-  OUUU  FIX 

304 

0502002 

3  7.8N 

125. BE 

LHOH 

-  6///5 

203 

0502302 

37, BN 

126. 3E 

lhuh 

-  GOOD  FIX 

206 

0502452 

27. BN 

126.56 

LHUH 

-  POUR  FIX 

307 

U50J322 

37. VN 

126.7E 

ShI 

<IH  OAIA 

) 

PCN  3  DmSP 

206 

u5u3J22 

37, BN 

126. oE 

6AT 

<14.0/5.0  /8l«S/24nHS) 

PCN  3  OM3P 

209 

0504002 

28, ON 

126. lE 

H 

5  5  700  170 

70  60 

3S  50  60  .0  »S8  Z73 

18  IS 

CIRC 

210 

0504002 

38.  JN 

125. BE 

LKUH 

-  e///3 

211 

0506402 

38, VN 

126. 6E 

P 

5  5  700  220 

Bo  160 

too  75  <;80  »0  055  271 

17  15 

CIRC 

2U 

0512U82 

3V.2N 

126. 3E 

SAT 

<IH  DATA 

1 

PCN  3  ONSP 

213 

0512062 

2V.-6N 

126. 2E 

SaT 

<iK  UATA 

1 

PCN  4  OHSP 

214 

0516132 

30.36 

12V. lE 

SaT 

<IK  DATA 

) 

PCN  4  DmsP 

216 

0631002 

3o.7n 

l26.8e 

LHUH 

-  6//// 

21b 

0521422 

31. 3N 

126. 4E 

H 

8  4  700  160 

82  90 

106  SO  0.  105  V52  ^75 

17  13 

217 

O533U02 

3l«0N 

126. 7E 

LkUH 

-  6///3 

21e 

0623U62 

31,4N 

120.VE 

SaI 

(IJ.0/4.0  /.Z.O/a^nHSI 

PCN  3  OHSP 

21V 

ODUU002 

il.ON 

iSf.or 

LkOH 

-  6///2 

220 

0600372 

32.0N 

129.6E 

SAT 

( l4.5/4.5-/H2.0/25hRS> 

NOAA.2 

221 

0601002 

^l.8N 

127. IE 

LkOH 

-  5///3 

222 

0601002 

31.8N 

127.2E 

LKOH 

-  6///2 

223 

O603002 

32.0B 

UT.lE 

LkOH 

-  5///2 

324 

0603002 

32. 2N 

127. 2£ 

LHOH 

-  5//02 

226 

0603132 

32. IN 

127.0E 

SAT 

(IH  DATA 

) 

PCN  3  OMSP 

22b 

0603232 

31. 7n 

127. 3£ 

K  10  3  70o  130 

7u  30 

7q  d5  170  |40  964  277 

15  12 

22  7 

0604002 

32. 3N 

127.3E 

lkuk 

-  b///2 

226 

U604002 

32. 4N 

127, 4E 

LkDH 

-  6//// 

22V 

0604152 

32, IN 

127.5E 

LHOH 

>  CIRCULAR  EYb 

UN£N 

TO  St*  30  PtHCENT  WALL  CtUUO 

330 

0605002 

32. 4N 

127. 3£ 

LHUH 

-  5///2 

331 

0606152 

32.6N 

127. 6£ 

LnDK 

-  CIRCULAR  EYt 

OPEN 

TO  SE  And  S.  30  PERCENT  WALL  CLOUo 

232 

0606002 

32. BN 

127.56 

LhOK 

-  5//42 

233 

O606OO2 

32. 7N 

127. 5£ 

LHOH 

-  HOUR  f IX 

234 

0606152 

32. «N 

127. TE 

LhUK 

•  CIRCULAR  EYt 

uPEN 

TU  SE  AnO  S,  40  PERCENT  WALL  CLOUV 

236 

U6U6O02 

33.2N 

127. ee 

LHOK 

-  5//42 

23b 

U6i0002 

33. IN 

UB.oE 

LHUH 

-  5//02 

237 

U611002 

33. 4N 

12B.1E 

LHOH 

-  13472 

236 

0611152 

33, 6N 

128.06 

LHUH 

- 

239 

O6IIJ02 

33. 3N 

128. 3E 

LHUR 

-  POOR  FIX 

240 

0611502 

33. 6N 

128.0E 

SAT 

(IR  data 

} 

PCN  5  ONSP 

241 

0611602 

34.0N 

127. ve 

SaT 

<IR  DATA 

) 

PCN  4  OhsP 

242 

0612002 

33. 5n 

128. 2E 

LhUH 

-  20932 

243 

0613002 

3J.  7n 

128, 3e 

LhUh 

-  20932 

244 

0614002 

33. BN 

128.3E 

LkUH 

-  30912 

246 

0615002 

33. VN 

128.46 

LhUK 

-  20972 

240 

0016652 

33. ON 

128.16 

SAl 

(IR  data 

J 

PCN  4  OMSP 

24/ 

06I6UO2 

J4.IN 

1^8. 6£ 

LHDH 

-  22V12 

246 

0617002 

J4.4N 

128.8E 

LhUK 

-  20912 

24V 

UOiVU02 

35. ON 

129.26 

LhUK 

-  20522 

2b0 

061V652 

3S.*JN 

129,56 

LhUH 

- 

" 

2S1 

OO3UU02 

35. 3n 

129. S£ 

LKUH 

-  205/2 

253 

0631002 

35. 6n 

129.56 

lkUh 

-  55/42 

253 

O623002 

35. 9N 

12V.86 

LhOk 

-  55/42 

254 

0633602 

36«0n 

130.0E 

SaT 

( 12. 0/3. 0-/81. 0/24HK5J 

PCN  3  ONSP 

2S6 

0633002 

36. 2N 

129.96 

LKUK 

-  b///2 

256 

0633422 

36. ON 

I2y.7£ 

SaT 

(TJ.0/».5  /Kl.b/iJMKSl 

NOAA.2  (CONF  02) 

25? 

0/03642 

36, 9N 

13U.4£ 

saT 

OR  UATA 

» 

PCN  3  UNSP 

256 

0/11322 

38. 7n 

133.0E 

SaT 

(iR  OAlA 

J 

PCN  5  ONSP 

ORIEN- 

lATIUN 


tYE 

ou 

is 


HUSIT 

ttF 

KAOAR 


MSh 

NMBH 

11 


26. 

4N 

127* 

dE 

26. 

2N 

127. 

86 

26. 

4N 

|27. 

BE 

24. 

BN 

l25* 

JE 

26. 

.2N 

K7. 

BE 

26. 

2N 

1^7. 

it 

26. 

4N 

127. 

BE  . 

26. 

2N 

127. 

BE 

26. 

2N 

U7. 

7£ 

26. 

2N 

1^7. 

BE 

24. 

8N 

125. 

3£ 

26. 

4N 

127* 

BE 

26. 

2N 

127, 

76 

24. 

BN 

U5. 

JE 

26. 

.2N 

|27. 

6E 

26. 

4N 

127. 

SE 

26. 

.4N 

1*^7. 

fi£ 

26. 

2N 

127. 

7£ 

26. 

.*N 

127. 

B£ 

26. 

4N 

l27. 

8£ 

24. 

BN 

125. 

3£ 

26. 

2N 

127. 

7£ 

26. 

2N 

127. 

BE 

24. 

BN 

125. 

3E 

26. 

4N 

l27. 

8E 

26. 

4N 

127. 

BE 

26. 

2N 

l27. 

BE 

26. 

4N 

127. 

BE 

26. 

4N 

|27. 

ttE 

24. 

BN 

127. 

b£ 

26. 

2N 

127. 

7£ 

26. 

4N 

127. 

b£ 

26. 

2N 

127. 

7£ 

26. 

4N 

127. 

BE 

26. 

4N 

127. 

be 

26. 

2N 

127. 

7E 

26. 

2N 

l27. 

7E 

26. 

.2N 

l27. 

BE 

26. 

.2N 

)27. 

7E 

26. 

.4N 

127. 

BE 

26. 

.2N 

127. 

>b£ 

30. 

.BN 

131. 

■ue 

30. 

.BN 

131. 

•  uE 

^B?r 

l^l. 

>u£ 

33. 

>4N 

130. 

•  bE 

30. 

pBN 

151. 

-UE 

33. 

>4N 

130. 

•  4E 

33. 

»4N 

130. 

.4t 

33. 

>4N 

l30. 

>4E 

30. 

.BN 

l3l. 

►OE 

33. 

.3N 

l26- 

.6E 

33. 

.4N 

l30. 

»4E 

33. 

.3N 

l26. 

»6£ 

33. 

.4N 

l30- 

•  bE 

33. 

,BN 

l3o 

»5E 

33 

.3N 

126 

>6£ 

33 

.BN 

l30 

*4E 

33 

»4N 

|30 

•  4E 

33 

•  4N 

|30 

•  4E 

33 

•  BN 

130 

•5E 

33 

•  BH 

130 

.4C 

33 

•  BN 

l30 

.46 

33 

•  BN 

130 

•46 

33 

•  BN 

130 

•41 

33 

.BN 

HO 

•  4£ 

33 

•  4N 

130 

•  4E 

33 

.4N 

l30 

•Ht 

33 

•  BN 

l30 

•  41 

33 

.4N 

»30 

•  4E 

33 

•  BN 

|30 

•  4£ 

33 

•4h 

130 

•  4E 

u 


IJ 
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TROPICAL  STORM  HARRIET 
FIX  POSITIONS  FOR  CYCLONE  NO  10 
0600Z  15  JUL  TO  0600Z  18  JUL 


FIX 

FIX 

NO. 

time 

POST  r 

cat 

1 

1222422 

10*6N 

i4b.4e 

SAT 

2 

122330Z 

te.ON 

149.0E 

SAT 

3 

I30i03z 

11. In 

146. 3C 

SAT 

4 

1310372 

13*0N 

147. OE 

SwT 

5 

1311232 

12.3N 

146. 7£ 

SaT 

6 

1313452 

12. 7n 

146. 2E 

SAT 

7 

1322242 

14, 2N 

145. 9E 

saT 

6 

1402262 

15.3N 

144. 2E 

SaT 

9 

1411052 

15.1N 

142. 7£ 

SaT 

10 

1411072 

15. ON 

142.5E 

sat 

11 

14l5us^ 

16.0N 

141. 9£ 

SAT 

12 

1415062 

16.0N 

141. 9£ 

sat 

13 

1423232 

16. 9n 

139. IE 

SAT 

14 

1423242 

17. 3N 

138. 5E 

SAT 

15 

1423472 

17. 6N 

140. 3E 

saT 

16 

1423472 

17. bN 

140. 7E 

SaT 

17 

1502072 

17*7N 

139. IE 

SAT 

16 

1502072 

17. bN 

139.5E 

Sat 

19 

1504302 

17.6N 

1 39. 2E 

p 

20 

1509302 

ld.7N 

136.4E 

p 

21 

lbU032 

19. On 

137.6E 

SaT 

22 

1512032 

19.UN 

138. OE 

SaT 

23 

1512262 

16.6N 

137.9C 

SaT 

24 

1512282 

19. 3N 

137.9E 

sat 

25 

1514492 

19. 9N 

136. 9E 

sat 

26 

1514492 

1949N 

136. 9E 

sat 

27 

1515552 

19«6N 

136. 3E 

p 

26 

1520402 

2Q.5N 

136.1L 

p 

29 

lS23<i92 

21. ON 

135. 7E 

SAT 

30 

1523292 

21.0N 

I35.ac 

sat 

FIX 

LVL 


HAX  0»S 
FLT  LvL  «TnD 
OIR  VLl  BRG  RN6 


HAX  UbS 
brC  «iND 
VtL  dkL  HNG 


QbS 

MIN 

SLP 


HJN 

TUOMb 

«6T 


rul 

L«L 

Tl/lo 


EVfe 

FONH 


OHiew- 

FATIUN 


tY£ 

OU 


MSN 

NHdR 


(Tl.O/i.O  /  /  mHS» 

(n.5/l»5  /DUO/24HH&) 


(IH  DATA 
(IK  DATA 

(Ik  data 
(IK  DATA  ) 

((2. 0/2.0  /Ql.O/^AhMS) 


PCf*  b  UMSK 
»jOAA-2 


(IH  DATA 
(IK  DATA 
(IH  DATA 
(IK  DATA 
(IK  DATA 
(12.5/2. b 
(IK  DATA 
<12*0/2.0  / 
<12.0/2.0  /S 


/S 


“31  UCiil&Z 

32  lti00172 

33  1601A92 

34  1601492 

35  1603512 

36  1609522 

31  1612102 

36  1612102 

39  1614312 

40  1614312 

41  1616122 

42  1617002 

43  1621182 

44  1623102 


21. ON  134.5£ 
21. 6N  135.U 
21  .bN  i3b.0£ 
22. ON  i34*9e 
23. IN  134.2£ 
22.6N  132.6£ 
22.ttN  133. 5£ 
23*0n  132.3E 
23*2N  132.6E 
24.2N  i33«3£ 
24. IN  i32*ae 
24. en  132«7£ 
25. In  133.1£ 


“SaT 

SAT 

SAT 

SaT 

P 

f 

SAT 

sat 

SAT 

sat 

SAT 

P 


<IR  DATA 
(IK  DATA 
10  5  1500 

10  1  1500 

(IK  DATA 
(IK  DATA 
(IK  DATA 
(IK  DATA 
(IK  DATA 
(IK  DATA 
b  10  700 

d  2  700 

(Tj. 0/3.0 
(T3.0/J.0 


> 

» 

) 

) 

/23HKS) 

) 

/  nHS) 
/2awRS) 


PCn 
N0AA.£ 

PCn  b 
HCN  6 

PtN  6  DmsP 
“PCn  b  bnaP 
PCN  3  Dm^P 
NUAA-2 
PCN  3  UhsP 
PCN  3  UinaP 
nOAA.2 
Ni)AA-2 
PCm  b  VHiiP 
PCN  b  DMSP 


(CUNF  u2> 
(CONF  02) 


) 

) 

4b  oo 
40  32n 


PCN  b 
PCN  b 
10  40 

2b  40 

>,0AA.2 

noaa>^ 


DhSP 

OnsP 

60 


10 

25 


200 

130 


/01 .0/24HHS) 
/01*0/24nHS) 


(12.5/3.0  /l»0.b/24riHSI 
(I1.5/2.0  /U1*0/24hKS> 
(IK  DATA  I 

(IH  OATa^  1 

5  3  700  250  3o  l7o 

5  2  700  240  30  166 

(Ik  data  ) 

(IK  DATA  ) 

(IH  DATA  ) 

(IK  DATA  } 

(IK  DATA  ) 

20  3  700  190  30  120 

P  b  2  700  220  40  Ibo 

SAT  (12.0/3*0  /Wt.a/24nKS) 


PCN 

PCN 

PCN 

PCN 

40 

30 

PCN 

PCN 


DMdP 

Dm5P 

UNSP 

UNSP 

blO 

DnbP 

PMqP 


1001 

y96 


1009 

99? 


313 

3oa 


23  23 
25  ?3 


11  - 
lb  U 


CLIP  bN«Nt  30X1C, 


NOAA-2 
NOAA.2 
PCn  3  DMSr 
PCN  3  DmSP 
6b  50  <^6 

36  <•  loO 

PCN  1  OMi,P 


(CUNF  uD 
(CUNF  ul) 


PCN 

PCN 

PCN 

PCN 

25 

XOO 

PCN 


OmSP 

ohsp 

0h5P 

ONbP 

0  60 
DmSP 


99b 

99b 


iOQl 

1UU2 


309 

309 


310 

311 


12 


45^ 

TmuT' 

26. ON 

i33.4£ 

sir- 

■IITOWCT 

nuaa.^ 

rcusr 

47 

1703122 

26«1N 

133. 0£ 

SaT 

(IK  DATA 

PCN  3  OMSP 

48 

1703122 

132. 7E 

sat 

(IR  DATA 

) 

PCn  3  OMSP 

49 

1711522 

REma 

SAT 

(IK  DATA 

) 

PCn  6  DmSP 

50 

1711622 

27.4N 

l32.e£ 

saT 

(IK  data 

) 

PCn  3  DMSP 

SI 

1715542 

134. U 

SAT 

<1R  DATA 

} 

PCn  3  UmSP 

52 

1716502 

27. ON 

132. OE 

SAT 

<IR  DATA 

) 

NoAA.2 

53 

1722522 

29.2N 

13b. oe 

SAT 

(11.0/2.0 

/61.0/24HKS) 

pcn  3  Ohsp 

54 

“55" 

29*1N 
29. 2N 

13S.0E 

)35.h£ 

SAT 

< 11.0/2.0 

/6l*0/24hHS) 

PCN  3  OhsP 

57  1611342  29.7N 


l3S.7e 

136.1C 


SAT 

SaT 


<IK  DATA 
(IK  DATA 


)  PCN  3  0«6P 
)  PCN  3  U«bP 

tropical  storm  jean 


FIX 

FIX 

NO. 

IlMt 

posi  r 

Cat 

1 

1502072 

16 

,bN 

132 

.JE 

SAT 

2 

1502072 

16 

.BN 

132 

.66 

SaT 

3 

151226/ 

17 

,  JN 

129 

7t 

SAT 

4 

1514492 

lb 

.2N 

126 

S£ 

SAT 

b 

15H»492 

lb 

,3N 

126 

3£ 

SaT 

6 

1523292 

17 

.7N 

129 

36 

SAT 

7 

1523292 

17 

,6N 

129 

46 

SAT 

1600182 

7 

>bN 

129 

~or~ 

SAT 

9 

1603302 

17 

,6N 

126 

66 

SaI 

10 

1603302 

16 

.6N 

126 

56 

SaT 

11 

160  ISU 

IB 

.3N 

128 

66 

P 

u 

1612102 

le 

5n 

126 

4£ 

SAT 

13 

1612102 

19 

.ON 

127 

66 

SaT 

14 

1616122 

19 

7N 

126 

06 

SaT 

lb 

1623102 

19 

7n 

12/ 

36 

SaT 

|0 

1623102 

1? 

8N 

36 

Sa! 

17 

1701132 

20 

ON 

126 

66 

SAT 

16 

1703122 

19 

7N 

l2b 

96 

SaT 

19 

1 703122 

19 

9N 

126 

96 

SAT 

20 

1711522 

20 

2N 

126 

16 

SaT 

21 

1711522 

2o 

4N 

125 

96 

SaT 

22 

1711562 

19 

/N 

125 

66 

SAT 

23 

1714012 

20 

3N 

126 

36 

P 

24 

1  715542 

2u 

bN 

126 

26 

SaT 

2b 

1715542 

2u 

6N 

126 

16 

SaT 

-ZS_ 

17i!/J0/ 

21 

2N 

Aik, 

36 

P 

1600132 

20 

6N 

Ol 

SAT 

2b 

1600342 

21* 

2N 

125 

36 

SaT 

29 

1602532 

21 

2N 

124 

56 

sat 

3U 

16U2532 

21, 

2N 

123 

96 

SAT 

f  IX 
LVL 


MAX  oes 
FLT  LvL  »1ND 
OIH  VtL  UHG  KN(^ 

/  hHS»  PCN 
/  HM5) 


Cll.o/l.u  / 

(ll.b/l.b  /  /  HM5)  PCN 
(IH  DATA  )  PCN 
(IK  DATA  )  PCN 
(IH  DATA  >  PCN 
(I1.5/U5  /00.5/24HHS1  PCN 
(72*0/2*0  /DQ.5/24MHS)  PCn 


(il. 5/1*5  /01*0/24HNS> 
(Ik  data  ) 

<1K  DATA  I 

3  lb  1500  210  25  i3n 

(IH  DATA  ) 

< IH  DATA  1 

4lK  DATA  ) 

<T2. 0/2*0  /00*5/24hHS) 
<(3*0/3.0  /0U0/24MMS1 


MAX  ObS 
SFC  MlND 
VCL  BRO  KNG 
3  Omsk 
5  On5k 
b  Onj>P 
b  OwbP 
b  OhSP 
3  OmsP 
3  Omsk 


NO. 

12 

0  JUL 

ObS 

MIN 

FuT 

MlN 

Tuomu 

LVL 

SLP 

h6T 

TI/To 

Evt 

FDmm 


OMIEN- 

lATlUN 


fcVE 

UlA 


POSIT 

OF 

HAUAK 


HSK 

NMmK 


(T2.0/2.0 
(IH  DATA 
,(1H  data 
llK  DATA 
(IH  DATA 
(IK  DATA 
10  10  700 

(IH  DATA 
(IH  DATA 
10  2  70U 


/OO.b/2bHk5) 
) 


) 


NOAA.2 

PCN  b  Ohsp 
PCn  5  Ohsp 
25  25  130 
PCN  b  OmSP 
PCN  5  UHSP 
PCN  3  Ohsp 
PCN  3  Ohsp 
PCN  3  Ohsp 


~(~CUNF  0 1 ) 


3u  320 
} 

) 

■  -  -  _  36  60 

(l3*0/3«0  /OO.b/23HNS) 
(13.0/3*0  /  /  hH$) 

(I3*S/3*b  /01.5/24hHS1 
(13*5/3*5  /00«5/26hNS1 


NOAA.2 

PCN  3  DhSP 
PCN  3  Ohsp 
PCN  5  Ohsp 
PCN  6  Ohsp 
NOAA.2 

50  -  - 

PCn  3  OHSP 
PCN  3  Ohsp 
30  *>  oO 


(CONF  UM 


(CUNF  U2l 
999  307 


13  11 


NOAA.^; 

PCN  3  Ohsp 

PCN  3  OHbP 
PCN  3  DmSP 


45  99B  J07 

ILUNF  Ul) 
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TROPICAL  STORM  JEAN 
FIX  POSITIONS  FOR  CYCLONE  NO.  11 
00n07  17  JUL  to  0600Z  ?0  JUL 


haa 

OdS 

.tAA  UBS 

005 

MIN 

ruT 

Kosn 

nx 

Flf. 

ACLHY  Ha 

FlT 

LVL  WtMU 

SfC  «1ND 

MiN 

/uoHa 

L41 

tvt 

URIEN- 

UF 

mSn 

nC. 

I  l<it 

PU9I  1 

CaI  naV-met  uvl 

UlH 

VLL 

uka 

HNU 

Vtu  onto  R«6 

5LP 

MU  r 

Tl/ To 

FOmm 

lATlUN 

UIa 

kaUAH 

NMtjH 

31 

1609002 

2U6N 

123. U 

LhOK 

-  6///U 

24 .3n 

124.2C 

32 

1610002 

21.9N 

123. 9£ 

lmOH 

-  7//// 

24.6N 

125. 3E 

33 

1611002 

22.014 

]23. 71 

LHUH 

-  6///0 

24. 3N 

l24.2t 

34 

1611002 

22.0N 

123.71 

LHUH 

-  7//// 

24.6N 

125. 3t 

3t> 

1612002 

22. IN 

123.51 

LhUH 

-  55//0 

24.3N 

124. 2t 

36 

1612002 

22. IN 

l23.6l 

LhUH 

-  7//// 

24. ON 

125. jC 

37 

1612102 

22. IN 

123.91 

H 

5  2  700 

140 

4S. 

btl 

30 

-  -  - 

995 

30  7 

14  il 

- 

-  - 

- 

5 

36 

16125S2 

22.6(4 

124.01 

SAT 

<IH  DATA 

) 

NUAA-2 

(CONF  ( 

Dll 

3V 

1613002 

22. 2N 

123.41 

LmUH 

-  7//// 

24.0N 

125. jL 

40 

1613002 

22. 2N 

123.21 

lhOH 

-  6//// 

24.3N 

124.^1 

41 

1613152 

22. 4N 

124.01 

SAT 

{ IH  DATA 

» 

PC'* 

3  OhSP 

42 

1613152 

22. 5n 

123.51 

SaT 

(IK  UATA 

) 

PCn 

4  On;>P 

43 

1614U02 

22. 2n 

123.21 

LmOH 

-  7//// 

24.6N 

}25.3E 

44 

1614002 

22. 3N 

123.11 

LmOH 

-  6///i 

24.3N 

124.22 

46 

1614502 

22.6N 

123.11 

LMUH 

-  55//3 

24.0N 

121.61 

46 

1615002 

22. 4N 

123.01 

LHUH 

-  5///1 

24. 3N 

|24.2t 

47 

1615002 

22, 4N 

123.01 

LmOH 

-  7//// 

24. Bn 

i25.3£ 

46 

1615252 

22, 4N 

l23.il 

H 

5  2  700 

120 

55 

34  0 

70 

-  «  • 

995 

305 

14  l3 

- 

-  - 

- 

5 

4V 

1615352 

22, 6N 

122.61 

SAT 

(  LH  OAIA 

) 

PCN 

3  OmSP 

5U 

1615352 

22.6(4 

122.91 

SAT 

(IH  UATA 

) 

PCN 

3  OhSP 

51 

1616002 

22.6N 

122.91 

LmOM 

-  7/// 

24. 6n 

12S.  Jt. 

52 

1616002 

22. 6n 

123.01 . 

LMOm 

-  b///l 

24. 3n 

124. <rt 

53 

1617002 

22, 7n 

122.61 

LhUH 

-  7//// 

24. 6n 

l25.3t 

54 

1616002 

22.6N 

123.31 

LMOH 

-  45/13 

24.6N 

l2l»bt 

55 

1616002 

22.9M 

122.61 

LMUH 

•  6//U 

24.3n 

12*»2£ 

56 

1616602 

23.1N 

122. B£ 

LMUH 

-  7///1 

24»6n 

|25.3t 

57 

1619002 

23.iN 

122. bl 

LMUH 

-  5///1 

24»3n 

124.21 

56 

16<'0002 

23. 3N 

122.61 

LnUH 

-  6///1 

24.3N 

124. 2t 

5V 

1620002 

23«3N 

122.71 

LHUM 

-  7///1 

2*. Bn 

)25.3l 

60 

1621002 

23«3n 

122. 71 

LMUH 

-  7///1 

24. BN 

125. 3fe 

61 

1621002 

23, 3N 

122.51 

LHUH 

-  5///1 

24.3N 

124.21 

62 

1622002 

4  3.414 

122.51 

LMUH 

-  6///1 

24.3N 

124*21 

63 

1623002 

23*6(4 

122.41 

LhUH 

-  6///i 

24.3N 

124.21 

65 

19UU052 

23.6N 

122.61 

LHUH 

-  liOOU  t  I*.  CLLlPTtCai. 

EYt  £ 

•  H 

66 

1900152 

23. 7n 

l£2.6t 

SAT 

<IK  UATA  1 

PCN  3 

Urt^P 

67 

1900152 

23. 7n 

122.41 

saT 

IT4.0/4.0  /  /  mHSI 

PCN  1 

U.'0P 

66 

1900152 

23.6N 

122.41 

SAT 

(  l4,5/‘4.S-/Ol.O/2^rtHS» 

PCN  1 

UrtaP 

69 

1901002 

23. 9N 

122.51 

LHUH 

•  6///j 

70 

1901062 

23. 5N 

122*01 

SAT 

(U. 0/3.0  /S  /25mHS> 

noaa- 

2 

(CUNF 

oil 

71 

19012Q2 

24.  IN 

122.51 

LHUH 

•  f  AlH  F  1A«  TlAh  OHiiP 

lYt 

72 

1902002 

24.0N 

122.31 

LHOH 

-  5///2 

73 

1902202 

24. 2n 

122.31 

LmUH 

-  LLLIPIICAL  lYt  34/-^0 

74 

1902352 

24. Sn 

122.31 

SAT 

1  14.0/4.0-/00.5/24mHS) 

PCN  3 

UrtbP 

75 

1902352 

24.  IN 

122.16 

SaT 

(IH  UATA  > 

PCN  3 

u«aP 

76 

1903202 

24. 3N 

122.21 

LhUH 

-  CIKCULAH  EYlf  45  NM 

UIAH 

7/ 

1904002 

24. 7N 

122.21 

lhOH 

-  6///i 

76 

19U400Z 

24. 7n 

122.01 

LHUK 

-  5//// 

79 

19U4U02 

24. 6N 

122.11 

lhok 

- 

oPtN  TO 

8U 

1904202 

24. 6N 

122.11 

LhDH 

-  ClHCuLAR  EYt.  22  nm 

UIaH* 

81 

1905002 

24, 9N 

122.21 

LhOH 

-  6///2 

82 

190500Z 

24. 9N 

121.81 

LHOH 

-  47/// 

83 

1906002 

25.5N 

liz.oe. 

LHOH 

-  6///1 

84 

1912572 

25. 4N 

122.51 

SAT 

(IK  UATA  ) 

PCN  3 

Omsp 

85 

1912S72 

26. 5N 

121.71 

SAT 

(IH  DATA  ) 

PCN  5 

Omsp 

«6 

1915172 

27. 6N 

121.61 

SaT 

UR  DATA  ) 

PCN  5 

OnaP 

87 

1915172 

27. 2N 

121.01 

SAT 

UH  DATA  ) 

PCN  5 

Omsp 

86 

1923572 

122.11 

§at 

{ ri.5/2«5-/63.0/24HHS) 

PCN  3 

Omsp 

89 

90 

200U05Z 

2002162 

30. IN 
31.0N 

122.01 

122.31 

SAT 

SAT 

(T2.5/2.5  /60.5/23HKS) 
llN  DATA  ) 

noaa- 

PCN  3 

2 

0H5P 

(CUNF 

uD 

^4«UN  l22»ue 

24.iN  i25»3e 


24. VN  l22»ut 

2^.dN  i25«jL 

25.  WN  l2l«oe 

24.UN 

24. 3N  l24«2i 
24. dN  i25«3L 
24.3N  i24«2£ 


64 


TYPHOON  IVY 

rix  POSITIONS  FOR  CYCLONE  NO.  12 
0600Z  17  JUL  TO  ISOOZ  22  JUL 


FIX  ACCKY  HX 


max 

FLT  LVt  Wfluo 


MAX  UBS 
SFC  UlMD 


UBS 

Hin 


MIN 

7tJ0Hb 


Fuf 

LV|. 


oHiEN-  tve 


MUSlT 


NO, 

TIME 

pusi  r 

CAT 

NAV^HET  lvl 

UlR  VtL  BHh 

RNG 

VEL  BKb 

HN8 

5LP 

H6T 

Tl/  lo 

FOHM 

lAT lUN  UlA 

mAUAK 

NH6R 

1 

ibU2U7Z 

1  1  •4N 

1S1.4E 

SAT 

<TU0/1.u  / 

/  hHS» 

PCn 

5 

UnSP 

2 

1510472 

1  1 .4N 

149.76 

sat 

(IK  OATA 

) 

PCN 

5 

Omsp 

3 

1514A42 

IU3N 

l'*7.9t 

SAT 

(IK  DATA 

1 

PCN 

5 

OhSP 

4 

■■Lbl4»9Z 

-1-1.1N_ 

148. OE 

SAT 

_ (IH  data _ 

_ L_ 

PCN 

5 

Un«.P 

5 

1601492 

1  1.4N 

146.86 

SAT 

(Ti.S/l.S  /D0.5/24nK5) 

PCN 

3 

Uhsp 

6 

16ia29X 

11. 5n 

144.26 

SaT 

(IH  DATA 

) 

PCN 

6 

ohsp 

7 

i6i43U 

il.4N 

143. 2E 

SAT 

(IH  DATA 

) 

PCN 

5 

UmSP 

» 

1623102 

U.aN 

140.66 

SAT 

112.0/2.0  /0a.5/2*nHS) 

PCN 

5 

UhSP 

9 

1623202 

ill. ON 

139.06 

SAT 

_ 111. 5/1. 5  /0l.0/2*nHSI _ 

_ NOAA,J 

> 

<cuNF  on 

nr 

1701302 

12. 2n 

139.46 

SAT 

<IH  DATA 

» 

PCN 

5 

UHSP 

11 

170605Z 

1  1.8N 

139.56 

P 

5  5  1500 

50  3u  310 

40 

3 

310 

40 

1002 

. 

22 

22 

CTHC 

25 

1 

12 

J7092S2 

12, ON 

138.7£ 

P 

d  10  70U 

130  35  60 

40 

30  oU 

40 

1004 

310 

9 

CTHC 

25 

1 

U 

1711522 

12. 2N 

137.56 

SAT 

(IH  UATA 

1 

PCN 

5 

Ohsp 

14 

1711522 

12.6N 

137. 5£ 

SAT 

(IH  DATA 

1 

PCN 

6 

DhSP 

lb 

171**122 

12.0N 

136.7£ 

SAl 

(IH  DATA 

) 

PCN 

5 

Ohsp 

16 

1714502 

12. 7n 

136,86 

P 

5  5  700 

170  35  lUO 

95 

- 

i002 

309 

IV 

7 

CTKC 

40 

17 

1720452 

13. IN 

135,26 

P 

b  1  700 

no  60  16 

20 

60  13U 

18 

997 

306 

11 

lo 

CIRC 

30 

i. 

lb 

1722522 

13. ON 

134.36 

SAT 

<13,5/3.5  /0I,5/24HKS) 

PCN 

5 

OhSP 

19 

1722522 

13. 3n 

134. 3E 

SAT 

<12,5/2.5  / 

/  hK$) 

PCN 

3 

0H5P 

20 

1722522 

13. IN 

134. 4E 

SAT 

<T3,5/3.5  / 

/  mRS) 

PCN 

3 

0h5P 

21 

IbuOlbZ 

U.ON 

13*. 26 

SAT 

<r3*0/3.0  /0l,0/2bHHS» 

NQAA.i 

(CONF  OU 

22 

1802532 

13«2N 

133.2E 

SAT 

(IH  DATA 

1 

PCM 

1 

Ohsp 

?3 

1802532 

13. 5N 

133.46 

SAT 

(IK  OATA 

t 

PCN 

3 

OMSP 

24 

1810572 

13, 6N 

131. 3£ 

SAT 

(IK  OATA 

i 

NOAA..2 

(COnF  ulJ 

25 

1811342 

14, 2N 

131. 1£ 

saT 

(IH  OATA 

) 

PCN 

5 

Dm$p 

?6 

1811342 

l4,0N 

130. 9E 

SaT 

(IK  DATA 

1 

PCN 

5 

DhSP 

2/ 

1812262 

14,2N 

130. 8£ 

p 

5  2  700 

130  8U  90 

20 

• 

- 

987 

297 

14 

111 

CTHC 

15 

3 

26 

1815352 

14,2N 

130. 0£ 

SAT 

(IH  DATA 

) 

PCN 

5 

Ohsp 

29 

1815352 

1b.6N 

129.8£ 

sat 

(IH  DATA 

) 

PCN 

5 

OMSP 

181559Z 

14. 3N 

130.06 

P 

b  2  700 

180  7b  150 

20 

• 

- 

979 

292 

16 

lo 

CTHC 

10 

3 

El 

1821302 

14. 6N 

l28«6£ 

P 

8  S  700 

30  7u  340 

20 

100  360 

S 

971 

283 

1/ 

lo 

ELIP 

N>S  15X10 

4 

32 

33 

34 

35 

36 

37 
36 

39 

40 

41 

42 

43 

44 

45 

46 

47 
46 

49 

50 

51 

52 

53 

54 

55 

56 

57 
56 

59 

60 
61 
62 

63 

64 

65 

66 
67 
6b 

69 

70 

71 

72 

73 

74 

75 

76 

77 
76 


1900152 

1900152 

1901092 

1902352 

1902352 

19U6302 

1906302 

1909302 

1910002 

1910302 

1910372 

1911U02 

1911302 

1911532 

1912002 

1912572 

1912572 

1913002 

1913302 

1914002 

1914302 

1915U0Z 

1915172 

1915172 

1915302 

1915302 

1916302 

1917002 

1916002 

1916302 

19190QZ 

1919302 

1920322 

1920352 

1921002 

1921052 

1921352 

1922072 

1922152 

1922382 

1923002 

1923082 

1923302 

1923572 

1923572 

1923572 


14,8N  127.6E 
14. IN  127. 0£ 
U.BN  127. OC 
U.SN  126. 6e 
U.9N  125. b£ 
U.6N  125. 8£ 
1<**9N  125.6E 
1a.9N  125.56 
1A.9N  125«4£ 
1a. 6N  125.3£ 
14. 9N  125.26 
14.3N  125. 2£ 
U.ON  125. 0£ 
U*9n  125. U 
U.9N  124.96 

la. IN  122. B£ 
1«.9N  124.9£ 

lb. ON  124. 6£ 
15.0N  124. 7£ 
15, ON  124«6£ 
15. IN  124. 4€. 
15. 4N  I24«ie 
15. ON  124. 0£ 
15.2N  124. 2£ 
IS, IN  124. 3£ 
15.2N  124. oe 
15.3N  123. 9£ 
1S.3N  123. 6£ 
15, 3N  123«4£ 
LS.3N  U3«3£ 
1S.3N  I23«2e 
15. 3N  123.0C 
15.4N  122. 9£ 
15.4N  122.B£ 
15,4N  122. 8£ 
15.6N  122.6£ 
15.5N  122«4£ 
15. 6N  122, S£ 
1S.6N  122.3C 
15. 6N  i22.3£ 
15.6N  122. 2£ 

15.6N  ]22.2£ 

iS,3N  122. U 
iS.6N  122.06 
1S.5N  122.0£ 
122,4£ 


SaT 

(T4.5/4.5 

/01.0/24HKS) 

PCN 

Ohsp 

SaT 

(T4,5/4.5 

/  /  hKS> 

PCN 

ohsp 

SAT 

(Tb, 0/5.0 

/01.0/25HHST 

NOAA.2 

sat 

(IH  DATA 

) 

PCN 

UHSP 

SAT 

(Tb.O/S.O 

/01.5/28hHS> 

PCN 

UHSP 

lhuh 

H 

lhuk 

LkUR 

LKOK 

P 

tbOH 

LhOK 

SAT 

UHOR 

SAT 

SaT 

LHUK 

LHOK 

lhuk 

LhOH 

LHOK 

SAT 

SaT 

LhOK 

H 

LHOH 

LHOR 

LROH 

LHOR 

LHOK 

LHOR 

K 

LHOR 

LHOR 

LHOR 

LHOR 

LHOK 

LkOR 

LROH 

LHOH 

LhOH 

LHOR 

SAT 

SAT 

SAT 


>  ROSSldLE  Er£»  ELLIPTICAL  Axl»  20/30*  5U  PEHCLnT  MALl  CLOUD 

5  1  700  210  loo  30n  5  12«  3U  6  446  263  Id  12  £LIP 

•  circular  eY£  IV  NM  UlAH*  80  PcHCENT  rALL  CLUud 

-  CIRCULAR  eve  7  NM  OIAm,  7o  PEKCCnI  kXLL  CLOUU 

-  CIRCULAR  £Y£  OPEN  NHa  5  Nh  DIaH,  50  FLHCENI  haLL  CLUUD 

•  -  700  ““-  -  -  V4b  •  -  - 

•  CIRCULAR  £T£  OPEN  N,  7  Nm  OIam*  50  PEhCEnT  HALL  CLOuU 

-  CIRCULAR  EYE  OPEN  N.  7  NH  OIah*  BO  PEhCEnT  "ALL  CLOuU 

UK  OATA  >  NOAA-2  (CunF  02J 

>  circular  EVE»  50  PFRCEnT  maLl  llouo 

<iH  DATA  1  PCN  5  Om$P 

(IH  Data  »  PCN  5  OmSP 

•  CIKCULAH  £Ve  OPEN  w*  80  PEKCEnI  hALL  CLOUU 

•  CIRCULAR  EYE  6  NM  f>lAn«  100  PERCENT  kALL  CLUUO 

•  CIRCULAR  EYE  OPEN  NNH,  7  hh  uIAM,  60  PEHCtNl  wALL  CtOuu 

•  CIRCULAR  EYE  uP£N  NNa*  /  NM  ulAM,  60  pEHCENi  BALL  CLguO 

-  ClHCULAR  EYE  d  NM  NlAMf  IVU  kEHCENT  CUNCEnIhIc 

(IH  DATA  )  PCN  1  OMdP 

<1K  DATA  )  PCN  5  OmsP 

-  ClHCULAR  EYE  OPEN  NM*  9  Nh  U1aN»  70  PEHCEnI  BALL  CLuUO 

5  3  700  20  bd  230  12  •  •  -  952  266  15  V2  ClHC 

•  CIRCULAR  EYE  4  NH  DJAm*  ImU  PtHCENT  kALL  CLUUD 

•  CIRCULAR  EYE  OPEN  nNh,  7  NN  OIAM*  90  PERCENi  BALL  LLOuO 

•  CIRCULAR  EYE  o  NM  niAM,  luO  PERCENT  BALL  CLUUO 

-  elliptical  eye  8X10  Nm,  IvU  HEKCENT  ball  CLUUD 

-  elliptical  eye  7X10  NM*  lOV  PERCENT  BALL  CLUUO 

-  Elliptical  eye  7x10  nm,  lov  ptRCCNT  ball  cluud 

2  2  700  350  60  29v  20  •  •  *  94o  262  16  •  CTHC 

•  Fair  fix*  10  ueg  spinal  Ov6Hcay 

•  circular  eye  open  nNE,  8  M  UlAM,  90  PERCEM  BALL  CcOuO 

•  FAIR  FIX*  P0SSI6LF  EYE*  lii  OEO  SPIRAL  OVEkLAy 

•  Fair  fix*  PUSSiBLF  EYE*  lu  ^66  SPIRAL  OVEKLAY 

-  FAIR  Fix.  POSSlecF  EYE,  X*,  OtO  SPIRAL  OVEkLAY 

•  CIRCULAR  EYE  26  NM  OlAM*  }66  PERCENT  MALL  CLUuO 

-  FAIR  Fix,  POSSIBLE  EYt,  lo  0L6  SPIRAL  OVERLAY 

•  FAIR  FIX,  POSSIBLF  CVE,  lo  OC6  SPIRAL  UVEhLAY 

•  circular  eye  20  NM  OlAM*  mU  pEHCENT  hall  CLUuD 

•  ClHCULAR  EYE  QPEN  NNM,  20  NH  ulAM*  90  PERCENT  BALL  ULOUD 

n4,5/4.5-/S  /24mRS)  PCN  3  UhsP 

(T4.5/b.0-/B  /24MkS)  PCn  5  OmSP 

<T5.5/5.5  /00.5/21MHS)  PCN  3  OmSP 

706 


35 


14, 

.4N 

|b2 

■  DC. 

-I4i 

»4N 

1^2 

•  bt 

14, 

.•N 

K2 

•  b6 

14, 

,4N 

K2 

•6t 

14, 

»«N 

1<2 

•  dE 

14, 

»4N 

K2 

•6i 

14. 

»4N 

122 

•66 

14, 

•  •N 

1^2 

•OL 

14, 

»*N 

122 

•  Df 

14. 

i4N 

U2 

•6U 

14, 

>4N 

\<Z 

•  ot 

14, 

,«N 

•  6C 

14< 

»4N 

U2 

*bi 

14, 

p4N 

U2 

•o6 

14. 

p4N 

1A2 

•ot 

14. 

»*N 

182 

•66 

14. 

.4N 

lb2 

•6t 

14, 

.•n 

182 

•66 

14, 

,4N 

lb2 

•6t 

15. 

.2N 

1^0 

•  d6 

14, 

.4N 

122 

•d6 

IS. 

>2N 

l20 

•bL 

ib< 

.2N 

l20 

•  bt 

ib. 

,2N 

izo 

•66 

14, 

.4N 

liJ2 

•  6t 

lb. 

.2N 

1^0 

•  6i 

14, 

.4N 

122 

•  6t 

15. 

.2N 

120 

•  66 

14, 

.4N 

122 

•  ot 

79 

2000002 

1S.5N 

i22.ie 

LHOR 

OVAL  £Y6*  15X20  Nm  NB/SE*  lUO  PERCENT  VALL  LLOUO 

60 

2000072 

15.2N 

122. «c 

LHOK 

- 

6000  FU,  CI«CUL»R  EVE  2S  MM  SO  PEBCtMl  M*LL  cLouD 

81 

2000362 

15.3N 

121. BE 

LHOH 

• 

CUOO  FIX 

82 

2001002 

15. 6N 

121.96 

LhON 

- 

OVAL  Eve  15X22  NM.  lOO  PEkCENI  BALL  CLOUD 

83 

2001062 

15.4N 

121.76 

LHOH 

- 

0000  FIX.  CIHCULAH  eve  2b  NM  DlAH 

B4 

2001362 

15. 3N 

121.66 

LHOR 

- 

6000  FIX,  circular  eye  25  NM  oiAH 

85 

2002002 

IS.tN 

121.be 

LHOH 

- 

6OOD  FIX.  CIRCUCM  EYE  17  MM  oi*H>  100  PEHCtNT  ««LL  ClouD 

86 

2002302 

15. 7n 

121.76 

LHOH 

- 

ELLIPTICAL  EYE  I3xi7  NM  Nk/5*,  IQO  PeRCENT  MALL  CLOuU 

87 

2002332 

15.SN 

121.76 

LHOR 

- 

6000  FIX,  CIMCULXP  eve  20  MM  OIAM 

88 

2003002 

1S.5N 

122.06 

LHOR 

CIRCULAR  EYE*  lOO  PERCENT  WACL  CLOUD 

89 

2003032 

15. 6N 

121.66 

LHOH 

- 

6000' FIX*  CIRCULAR  £V£  IN  NH  qIAM 

90 

2003302 

15. 7N 

121.56 

LHOH 

- 

CIRCULAR  EYE  13  NM  OlAM*  }00  PtKCENT  WALL  CLUUU 

91 

2003352 

15. 6N 

121.56 

LHOH 

• 

6000  Fix,  CINCULAB  eye  16  NM  nlAM 

92 

2003582 

15. 7n 

121.46 

SAT 

(IK  OATA  i  PCN  5  OM5P 

93 

2004002 

15.8N 

121.46 

LHOR 

- 

elliptical  EYt»  M/SN  13Ab  Nh.JOO  PEFCENT  »all  CLOU* 

94 

2004022 

15.6N 

121*46 

LHOR 

- 

(9000  FIX*  ClHCULAR  EYE  5  MM  OlAM*  BO  PEKCLNl  MALL  CLOyO 

95 

2004332 

15.7N 

121.36 

LHOR 

- 

EYE  UIFFUSE*  POOH  FIX 

96 

2005032 

15. 8N 

121.06 

LROH 

- 

EYE  ulFFUSE*  POOH  FIX 

97 

2006052 

IS.bN 

121.06 

LHOH 

- 

FAIR  FIX 

98 

2006342 

l6,0N 

120.86 

LHOR 

• 

fair  fix*  15  uto  spiral  OvcHlaY 

99 

2007042 

16,1N 

120.76 

LkDK 

• 

fair  fix*  15  UC6  SPIRAL  OvcKlAV 

100 

2008002 

16,2N 

120.36 

LhOR 

- 

20922 

J4, 

>4N 

.22 

.6c 

15. 

►2N 

l20 

•Ot 

15. 

.2N 

1^0 

.6t 

14, 

.4N 

.22 

•6l 

lb. 

.ZN 

l20 

•  bE 

15. 

.2N 

lEO 

•bE 

14, 

a4N 

<22 

•  dE 

14. 

a4N 

•  bE 

lb. 

aZn 

|.io 

•  6t 

14, 

.4N 

lE2 

•b£ 

15. 

aZN 

l2o 

•bE 

14. 

64N 

1.12 

♦oE 

ib. 

o2N 

120 

•  dS 

15. 

>ZN 

l20 

•  bE 

Ib. 

.ZN 

»20 

•bc 

lb. 

.ZN 

izo 

•bE 

15. 

.ZN 

120 

•  6t 

lb. 

»ZN 

120 

•  bt 

15 

.ZN 

120 

15 

,ZN 

l20 

♦bc 

14 

»PN 

121 

•VC 
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lU  4iiQi£0i  23.3H  le&.it  saT  UK  0A1A  >  PCN  ^  OHbP 

li  ^^oybO^  ^‘^,bN  It>9»0£  SaT  (Ik  UaIa  )  nuAA.z  <C0»«F  u2> 

l4f  Z^ltni'di  loS.OE  SaT  UK  DAIa  )  PCN  6 

U  Z3dliiZ£  ^5. bn  Ib7.9t  SAT  (U.y/^l.O  /SU^S/iJ^M^SJ  PCN  J  OhsP 

lA  2SZdi}l£  26. ON  Ibb.At  SaT  <IJ.S/3.5>  /S  /SbMHS)  NyAA-2  (CONF  OU 

-IS - gA«^32Q;^ _ 26. 2N  167. 7t  SAT  _(TJ.O/j.Q  /UQ.5/24rikS)  PCH  A  ONSP _ 

IB  24Ul02i  26. 7n  167. 2t  SaT  (IH  OAf A  )  PCN  3  IFSsP 

IT  24U1U2Z  26. BN  167. 2t  SaT  (T2.0/2«0  /  /  hKSJ  PCN  A  OmSP 

IB  24U1022  25. 5n  166. 7c  SaT  (T2.0/2.0  /00.5/2AHKS)  PCN  3  OmsP 

J9  24UJ202  27. 2N  166.3c  PUT  700  160  6S  3l>  Zb  45  3V  2S  V69  iQl  - 

20  24J0A72  26. bn  164. Ot  SaT  UH  UAIA  )  NOAA.g  IC«NF  v2) 

21  2413442  26.t>N  163. 4e  SaT  Uk  UAIA  )  PCn  6  OmSP 
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TROPICAL  STORM  LUCY 
FIX  POSITIONS  FOR  CYCLONE  NO.  1'* 
OOOQZ  09\/U;6  TO  0600Z  11  AUG 


MAX  OkiS 

hAX-OU$ 

UilS 

nin 

fLl 

RUSH 

FIX 

FIX 

ACCRY 

FIX 

flt  LvL  MINU 

SFC  VllNU 

HlN 

TUOMB 

CYL 

EYE 

DRIER* 

OF 

HSN 

NO. 

Tint 

PUSU 

CAT 

NAV-MET 

LVL 

DIR  Vt.L  6R6  NN6 

Vtt.  oH<9  HNG 

moT 

Ti/l0 

form 

IATIUm 

OlA 

' HAUAK 

nmbR 

0402422 

12.2N 

134. 0£ 

SAT 

(11.0/1.0  / 

/  H«S> 

PCN 

S 

OmSR 

0411262 

i4«0N 

130. 9£ 

SAT 

UR  DATA 

> 

PCn 

Onsh 

3 

0413092 

i3,2N 

126.3E 

sat 

(IR  DAIA 

1 

PCN 

6 

Omsh 

4 

041^242 

13. 6N 

129.2E 

SAT 

(IR  DATA 

1 

PCN 

S 

OmSP 

S 

U41E242 

13. 2H 

129. Ot 

SaT 

tlH  OAIA 

) 

PCN 

b 

OuSP 

7 

8 
9 

10 

XL. 

0500092 

050009Z 

05(j2252 

0bl2bU 

0515052 

nS/JSi7 

16.6N 
16.0N 
lb,4N 
14.9N 
15. ON 

i24.Sl 
124. 3E 
123. BE 
122. 9E 
122. 6£ 

■^aT 

SAT 

SAT 

SaT 

SaT 

-SAT 

<11.5/1.5  /  7  nRSl 
(Tl. 5/1,5  /OO.S/ZAmKS) 
<1K  DATA  ) 
<IH  OAIA  ) 
(IR  DATA  > 

PCN  b 
PCN  5 
PCN  5 
PCN  5 
PCN  5 

■  OMbP 

DnsP 

DnSH 

Dm6P 

OmsP 

U 

U60S222 

11. ON 

134. 9E 

SAT 

<1H  OATa  ) 

noaa> 

•2 

(CUNF  U3) 

1  i8*6t 

SAT 

nT7o7T7o~7  7  riHSl 

PtN  5 

■  Om5P 

14 

U0133B2 

18.0N 

li6.3E 

SAT 

(IR  OAIA  ) 

PCN  5 

OHbP 

lb 

0815512 

17. 4N 

117.9E 

SaT 

(IH  OATA  ) 

PCN  5 

Dn;»P 

08155U 

17.7" 

lu.ae 

^T_ 

(IH  DAIA  1 

PfN  5 

OHaP 

TT 

18. 

117. i£ 

SaT 

(Tl. 0/1.0  /  /  MRS) 

PCN  5 

OnaP 

18 

090  U5Z 

19. ON 

Lib.OE 

SAT 

(12.0/2.0  /01.0/24MKS) 

NUAA.2 

(CONF  02> 

19 

0902512 

16. 3n 

117. 9e 

SAT 

(Tl.5/1.5  /  /  HKS) 

PCN  5 

OhaP 

20 

0902512 

18. 7N 

117. 4£ 

SAT 

(Ti, 5/1.5  /00.5/24rihSl 

PCN  3 

OhsP 

21 

0903052 

18«9n 

119, 2e 

P 

15  5  1500  50  2b  330 

30  25  330 

30 

994 

26  - 

_ 

_  » 

0904332 

18.6N 

118.9E 

saT 

< IK  DATA  ) 

PCN  5 

OnSP 

23 

0909552 

19. 7n 

] 19. 6E 

P 

10  5  700  230  du  170 

ISO 

170 

30 

-  305 

14  • 

_  _ 

24 

0913192 

i0,2« 

119. 3£ 

SAT 

(IK  OATA  ) 

PCN  5 

OmSP 

25 

0914312 

20. 7n 

119. 9£ 

P 

3  20  700  -  -  - 

9 

973  61 

30  - 

.  _ 

i 

26 

0915322 

20. 4N 

119. 2£ 

SaT 

(IR  OATA  ) 

PCN  5 

OmSP 

27 

0915332 

21. ON 

119.6E 

sat 

(IR  DATA  ) 

PCN  5 

DmSP 

2B 

0922532 

20. 2N 

119.4E 

P 

i  5  1500  240  40  160 

ISO  25  150 

55 

997 

.  . 

_ 

3 

’TT 

TinnnraT' 

ii.ix 

llv.zt 

SAT 

((J.O/3.0-/02.0/24Hrt$> 

PCN  5 

DmSP 

30 

1000192 

21. 9n 

UB.9e 

sat 

(Tl.5/1.5  /S  /21nHSl 

PCN  5 

OmSP 

31 

1000192 

22.5N 

U9.4E 

saT 

n2.5/2.5-/OUO/21nHS) 

PCN  3 

DmSP 

32 

10020B2 

23. 5N 

120«3E 

SAT 

(T3.0/3.0  /O1.0/2»nKSl 

NOAA. 

2 

(CUNF  02> 

33 

1004142 

22. 8N 

118, 9£ 

SaT 

(IR  OATA  ) 

PCN  5 

UhSP 

34 

1004U2 

22. 5N 

120. 1£ 

SaT 

(Ti. 0/3,0  /  /  HKS) 

PCN  5 

OmsP 

3b 

1012572 

23.0N 

118. 9£ 

sat 

(IR  DATA  ) 

nOAA. 

2 

(CUNF  U2> 

36 

1013012 

22, 7n 

119. 5C 

SaT 

(IH  OATA  ) 

PCN  5 

Omsk 

37 

1013012 

22. 5N 

119. 2£ 

Sat 

(IK  DATA  ) 

PCN  6 

OmSP 

- 

30 

1013012 

22. 8N 

119. ?£ 

sat 

<IH  data  ) 

PCN  5 

ohsp 

"3^ 

lioiiiz 

23. Sx 

li8.6L 

SAT 

(73.8/3.0  /08,5/24rHS> 

PCN  9 

UhSp 

40 

llOOOlZ 

23.6N 

iie«6£ 

SAT 

(T2. 0/2. 5-/80. 5/2«nHS> 

PCN  3 

OMSP 

• 

41 

1101092 

23. bn 

116. 0£ 

SAT 

(T2. 6/3.0  /W0.5/2iHMS) 

NUAA. 

2 

(CONF  01 ) 

42 

1103562 

24.4N 

119.U 

SAl 

((J. 0/3.0  /S  /28hNS> 

PCN  3 

UmSP 

43 

1U2V32 

24.6N 

li9.2£ 

SaT 

HR  DATA  ) 

PCN  5 

OaSP 

44 

1112432 

24. 6N 

118. 7t 

SaT 

HR  data  ) 

PCN  5 

Omsk 

4b 

1112432 

24.9N 

ua«7£ 

SaT 

HR  DATA  ) 

PCN  6 

OmSP 

46 

1123432 

25, 7x 

117. 9E 

SaT 

HR  DATA  ) 

PCN  5 

OmSP 

TYPHOON 

MARY 

FIX  POSITIONS 

FOR  CYCLONE  NO.  IS 

OSOOZ  11  AUG  TO  0600Z  26  AUG 

MAX  005 

MAX  U8$ 

U0S  min 

FkT 

POSIT 

FIX 

FIX 

ACCRY  FIX  FLT  LOU  MIND  SFC  WiNO 

HIN  /U0M8 

LVL 

EYE 

ORICW- 

tYt 

OF 

MSN 

NO. 

TINE 

POSl  1 

cat 

NAV-MET  LVL  OIR  V6L  8N<> 

RNO  Vt.L 

RN6 

5LP  mot 

Tl/tO 

FORM 

lATIUN 

ulx 

KAUAH 

NMbH 

1 

0901102 

U.ON 

148. 0£ 

SAT 

Hl.O/UO  /  /  hRS) 

PCN  5 

OMSP 

2 

0922362 

15. 3N 

1911. 3£ 

SaT 

(ll.S/l.S  /00.5/?lMRS) 

PCN  5 

OMSP 

3 

lOOUbU 

15. 2N 

158. 8£ 

SAT 

HR  OATA  ) 

PCN  6 

OMSP 

4 

1013332 

IS.SN 

150.6e 

saT 

HR  DATA  I 

PCN  6 

OmsP 

H)2il9Z 

15.4«. 

S8T 

_ (Il.S/1.5  /S  /24I1KSI 

PCN  5 

Omsp 

1102142 

15. bN 

I5813E 

SAT 

HR  OAIA  ) 

PCN  5 

o«st' 

7 

1107452 

15. 7n 

Ibl.lE 

P 

10  10  1500  100  3b  2(1 

120  35  20 

120 

995 

23  24 

.  . 

. 

1 

6 

1108402 

15.6N 

150.9E 

P 

18  18  1588  100  38  Z« 

3s  35  20 

wo 

995 

23  24 

. 

.  . 

• 

1 

9 

1111012 

U.BN 

151, 3£ 

SAT 

HR  DATA  > 

PCN  5 

Omsp 

10 

lUlOlZ 

14.7N 

ibi.ie 

sat 

HR  DATA  > 

PCN  6 

Omsp 

11 

1113142 

U.9N 

151.2£ 

SaT 

HR  DATA  } 

PCN  6 

Omsp 

12 

1114302 

16.5N 

150.1£ 

P 

8  lO  700  50  25  330 

70  - 

. 

. 

994  303 

12  ll 

. 

.  . 

. 

1 

13 

1122012 

17. 7n 

154. 3£ 

SAT 

(73. 0/3.0  /U1.S/24«RSI 

PCN  5 

Omsp 

14 

1122152 

17.SN 

154. 2E 

SAT 

(T2.S/2.S  /D1.0/23hHS> 

NOAA.. 

2 

(CunF  oil 

tsoTbbr" 

1B.2N 

184. OE 

SAT 

HR  OATA  I 

PCN  5 

0«SP 

16 

1201552 

17, 3N 

183.BE 

SaI 

(T2. 0/2.0  /  /  hRS) 

PCN  6 

Ohsp 

17 

1202342 

IB.IN 

152.3E 

P 

5  3  70(1  160  45  120 

25  60  3oO 

50 

909  iOl 

13  . 

..  . 

2 

18 

12O530Z 

18. IN 

152.2E 

P 

5  5  700  160  45  2n 

25  60  360 

50 

991  301 

13  . 

.  . 

. 

2 

19 

1209202 

19.3N 

ibi.se 

P 

3  6  700  40  35  290 

00  40  270 

60 

993  302 

13  ll 

. 

4 

20 

1210432 

19. 8N 

i53.se 

SAT 

HR  data  ) 

PCN  6 

Omsp 

21 

1210432 

20.4N 

155. 8£ 

sat 

HR  OATA  ) 

PCN  6 

Om$P 

22 

1210552 

19.0N 

154. OE 

SAl 

HR  DATA  ) 

nOAA., 

2 

(CONF  01) 

23 

1214372 

20. IN 

152. 9£ 

SaT 

HH  data  > 

PCN  5 

OMSP 

24 

1214372 

20, 2N 

153. 8E 

Sat 

HR  OATA  } 

PCN  6 

Omsp 

25 

1214582 

19,4N 

158. 0£ 

p 

3  6  700  80  62  360 

60 

. 

969  iOO 

14  l2 

4 

26 

1221002 

19. 9N 

149. ee 

p 

5  4  700  230  25  230 

40  25  260 

15 

991  300 

12  - 

.  . 

5 

27 

1221432 

22. 2N 

151. 9e 

SAT 

(14.0/4,0  /O1.0/24hRS) 

PCN  5 

DmsP 

28 

17.21432 

?‘.8N 

15\ .»F 

«4l 

(T3.5/3.5  /D)«5/20hRS) 

PCN  6 

Omsp 

29 

1223102 

2i.5N 

151.5E 

SAT 

H3.5/3,S  /01.a/25HHSl 

NQAA.: 

2 

(CONF  ul) 

3ir“ 

1301372 

I'Z.iTT 

IsTTTr" 

$aT 

HR  DATA  ) 

PCN  5 

31 

1301372 

22.4N 

i5i.4e 

SaT 

HR  DATA  ) 

PCN  5 

Omsp 

32 

1303202 

20. ON 

147. 26 

P 

-  -  700  -  -  - 

.  . 

. 

. 

_  ^ 

_ 

6 

33 

1308302 

21. IN 

148.se 

P 

8  20  1500  270  20  17o 

15  - 

. 

- 

904 

23  - 

. 

.  . 

. 

6 

34 

1309552 

22. ON 

i47«se 

saT 

HR  OATA  ) 

NOAA-i 

z 

(CUNF  01 ) 

35 

1310252 

24.0N 

149.8E 

SAT 

HR  UATA  ) 

PCN  6 

OnSP 

36 

1310252 

24. ON 

l5U.4e 

SAT 

HR  DATA  ) 

PCN  6 

OnsP 

37 

1314182 

25, 2N 

14V. lE 

SAT 

HR  DATA  ) 

PCN  6 

Omsp 

38 

1314182 

24.BN 

14e.l£ 

saT 

HR  DATA  > 

PCN  6 

OMSP 

39 

1323062 

22.5N 

146.8E 

•SAT 

(12.5/3.5  /NU5/24hRS) 

PCN  3 

DhsP 

40 

1323062 

22. 4N 

146.92 

saT 

Hl.O/1.0  /  /  hRS» 

PCN  5 

Omsp 

41 

1383062 

25. 3N 

144. 9£ 

saT 

H2. 0/3.0  /Ml. 5/39885) 

PCN  5 

DmSP 

42 

1401182 

23. SN 

145.0c 

SaT 

HR  DATA  1 

PCN  3 

Omsp 

43 

1401182 

23. SN 

145.4E 

SAl 

HR  UATA  1 

PCN  3 

Omsp 

44 

1405882 

24. 3N 

144. OE 

P 

10  10  700  20  60  310 

l2o  S5  24U 

45 

97j  267 

_ 

8 

45 

1409002 

24. 7N 

143.8E 

P 

10  5  700  260  5o  IBO 

60  50  240 

125 

976  287 

11  11 

- 

-  - 

- 

0 
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TYPHOON  MARY 

FIX  POSITIONS  FOR  CYCLONE  NO.  IS 
0600Z  H  AUG  TO  0600Z  26  AUG 


4b 

47 

4b 

49 

50 

51 

52 

14114B2 

1411462 

1413592 

141J592 

1422482 

1422482 

i>23U32 

24. 9N 
24.bN 
25. 3N 
24.8n 
2b. 6N 

26. 5n 

143. 9t 
143. 8C 
143.46 
143. Ot 
142. 3E 

142. 4e 
-L-42.5E 

SaT 

5aT 

SaT 

SAT 

SaT 

SaT 

SAT 

(IH  DATA  ) 
(IH  UA1A  ) 
(IH  DATA  ) 
(IH  UAIA  1 
( 12.0/3.0  /20.S/24HHS) 
(11.5/1.5  /D0,5/24hHS) 
tTl.5/2.5  /2l,0/2JHkS) 

PCN  5 
PCn  6 
PCN  4 
PCN  6 
PCN  3 

PCN  3 

OmsP 

ohsp 

OHSP 

DhSP 

OnSP 

Ohsp 

? 

53 

1501002 

26,6»v 

141.5E 

sat 

()H  DATA  ) 

PCN  5 

OHSP 

54 

1501002 

26. 9N 

142. Ot 

SaT 

(Ik  DATA  ) 

•PCN  4 

UnSP 

5b 

1502172 

26. 6N 

141. 9E 

H 

1  2  ?00  240  25  190 

35  2S  i90 

56 

1502412 

2b.9N 

I4l .bt 

SAT 

(IH  DATA  ) 

PCN  3 

OHSP 

57 

1502412 

2b*8N 

14l  .6t 

SaT 

(IK  DATA  ) 

PCN  3 

OHbP 

5b 

1508342 

26. 7n 

I4i.2t 

P 

1  2  700  230  40  180 

40  2S  SO 

59 

1511292 

27. 2N 

140. 7L 

SaI 

(Ik  UA(A  ) 

PCN  4 

OHSP 

60 

151U02 

26. 8N 

140. 5E 

SAT 

< IK  DATA  > 

PCN  3 

DMSP 

61 

1515232 

2  7. ON 

139. 8E 

saT 

(  IH  DATA  } 

PCN  3 

OhsP 

62 

1515232 

27. IN 

139. 9E 

SaT 

<  IH  DATA  1 

PCN  3 

DnSP 

6J 

1520352 

27. ON 

136. bE 

H 

3  4  /oo  4U  35  330 

4 

3  30 

64 

1521342 

26.  7n 

136. 5£ 

SAT 

(IH  DATA  ) 

HCN  3 

dmsp 

6S 

1522302 

26. 8N 

136. 4e 

SaT 

<  T3.0/3.U>/01.0/24hKS) 

PCN  3 

DmSP 

6b 

1522302 

26. bN 

l3b.3t 

SAT 

(T2.5/2.5  /01,0/24rtKS> 

PCN  3 

Ohsp 

67 

1523562 

26. bN 

138. 2t 

SaI 

( l2.5/2,5  /S  /24nHS) 

NaAA> 

2 

bb 

16U2232 

27. 2n 

136.2£ 

saT 

(IH  DATA  1 

PCn  J 

OHSP 

69 

1O022J2 

26. 9N 

Ub.ot 

sat 

( IK  DATA  ) 

PCN  3 

ONSP 

70 

iOUb2l2 

27. 3n 

137. 6E 

K 

3  2  70ii  310  40  260 

30  j 

260 

71 

1010182 

27, 9n 

137. 3E 

SAT 

(IH  OATA  > 

PCN  4 

OhsP 

72 

1010492 

26.bN 

137. 2£ 

SaT 

(Ik  UAIA  } 

NUAA- 

2 

7J 

1611112 

27, 9n 

I36.8t 

SaT 

(IH  UATA  > 

PCN  3 

OHSP 

74 

1011112 

27. 9n 

136. 6E 

SaT 

(IH  UA)A  1 

PCN  b 

Ohsp 

75 

10i4c;82 

27. 2n 

135. 6t 

k 

5  25  /UU  220  20  180 

12 

• 

7b 

1015042 

28. 2n 

136. 3e 

SAT 

(iH  GAIA  1 

PCN  3 

Ohsp 

77 

lf>1504i 

28. In 

I36.lt 

SAT 

<1H  DAIA  i 

PCN  4 

Ohsp 

78 

1621192 

27. 9n 

134«4t 

SAT 

{ IH  DAIA  ) 

PCN  3 

Ohsp 

79 

1623532 

27. 7n 

134, 7t 

SAT 

(13.5/3.5  /00.5/258HS> 

PCN  3 

OHSP 

80 

,1623532 

27.bN 

134.12 

SaT 

(  T 3.5/3. 5*/Sl.0/25riHS» 

PCN  3 

OHbP 

81 

lbir353i 

27. 6N 

134. 7t 

SaT 

(12.0/2.0  /  /  hHS> 

PCN  3 

ohsp 

82 

1700532 

27, 9N 

134. U 

SaT 

(13.0/2.5  /00.5/25nHS> 

NUAA. 

2 

8J 

1702042 

2b.lN 

13J.7E 

SAT 

(iK  OAtA  1 

PCN  3 

DhSP 

84 

1 7o2042 

2b.lN 

I33»b£ 

SAT 

(IK  DATA  ) 

PCN  3 

OMSf> 

85 

1702342 

26.  IN 

133.8E 

P 

2  2  700  360  45  270 

100  40  270 

86 

1708302 

26. 4N 

132.8E 

r 

1  2  700  120  50  40 

90 

8/ 

1710022 

2b. 2N 

132. 5t 

SaT 

(IK  DATA  ) 

PCN  6 

Ohsp 

8b 

1711452 

29. 9N 

131«0£ 

SAT 

(IK  DATA  ) 

no*a. 

2 

89 

1712352 

2b. 3N 

132. 2E 

saT 

(IK  DATA  ) 

PCN  3 

Dmsp 

90 

1712352 

2H.5N 

132*U 

SAT 

(IK  DATA  ) 

PCN  4 

OMbP 

91 

1713002 

2e.4N 

132. 2£ 

LNbN 

-  22752 

92 

1713002 

28.SN 

132. 3e 

LhUH 

-  25/6/ 

9J 

1714002 

29. 7N 

132. le 

lhuh 

-  2548/ 

94 

1714462 

28. 7N 

131.9E 

SAT 

(IH  UAIA  ) 

PCN  3 

Ohsp 

95 

1714462 

29.6N 

i32«oe 

SaT 

(IK  OAIA  ) 

PCN  3 

Ohsp 

9b 

2«,7n 

131. 7f 

LhOk 

-  25/6/ 

97 

1716272 

2H.7N 

130. 2t 

SAT 

(IH  DATA  ) 

PCN  4 

Ohsp 

9b 

1721042 

28.4N 

l30.4d 

SAl 

(IH  UAIA  ) 

PCN  3 

OH$P 

99 

1721102 

28.j!« 

l3o.4e 

H 

5  3  70o  340-  Jo  3li) 

25  55  260 

100 

1723002 

28. 4N 

Uo.<£ 

LhOH 

-  1248C 

101 

1723352 

28. bN 

130.2£ 

SAT 

(14,0/4.0  /00.5/24nHSl 

PCN  3 

Ohsp 

102 

1723352 

28. 8N 

129. 6£ 

SAT 

(13. 5/3. 5  /S  /24«hS1 

HC,  3 

0«s, 

lOJ 

1 7^353/ 

26. 2N 

129, 7fc 

SAT 

(IJ.b/3.b  /OO-S/S-tnHSI 

NOAA. 

2 

104 

1601002 

26.9N 

l3u.oe 

LhUrt 

-  11412 

105 

1601352 

28.9N 

129. 9e 

k 

-  -  foy  -  -  - 

*  • 

• 

iOb 

1801452 

28.7N 

129. 9e 

SAT 

<lK  DATA  ) 

PCN  5 

Om$P 

107 

1801462 

23.6N 

129, 4E 

SaT 

(  IH  DATA  1 

PCN  3 

OmsP 

lob 

1802002 

29. ON 

129. 6E 

LhUh 

-  2//0/ 

109 

1802002 

2b.9N 

i2v.6e 

LmOH 

-  12312 

110 

Jbo23l2 

2H.9N 

129.5E 

H 

0  S  loo  ISO  5b  bn 

100  ?il  30 

111 

ibo3002 

29. IN 

129. 3E 

LhUh 

*  J///4 

112 

1603002 

29, ON 

129. 3t 

LHUH 

-  10412 

IIJ 

18O3202 

2b. bN 

129.0E 

LHOH 

-  HuUK  FIX.  10  OtG  SOIHAL  Uv£Ru*» 

11^ 

1603272 

29. IN 

128.9C 

SAT 

(IH  UAIA  i 

PCN  3 

Ohsp 

115 

1603452 

2«.7n 

l26.9t 

LHOH 

-  HOUH  FIX.  10  OEG  SDIHAL  0*£HLAV 

110 

16U4002 

29. ON 

126.8E 

LhUH 

-  11312 

117 

1804i4|2 

2b. 7N 

I2b.7£ 

LHUH 

-  HOUK  FIX*  20  (3tG  S»>IHAL  UvEhCAT 

11b 

16U4402 

3o.0N 

129*4£ 

AC  H 

> 

119 

1604472 

29. ON 

128. 7t 

LHUH 

-  HUUH  Fix.  15  OtG  SPIHAL  UvEHLaT 

120 

1605U02 

29. ON 

l28.5t 

LhOH 

-  11312 

121 

1605122 

29, ON 

l2b.7c 

LhOH 

-  HOOK  FIX.  IS'OtG  «iPlHAL  OvEHcaV 

122 

1605402 

29. ON 

12B.7£ 

LhUK 

-  HOUH  Fix.  15  OtG  SPINAL  OvEHcaT 

12J 

1606102 

29, ON 

l28.6t 

LhUN 

-  HOUH  Fix.  15  OtG  'iPlHAL  OytHLAT 

124 

1606002 

2b.  /N 

l27.8t 

LhUK 

-  10412 

125 

1609002 

2b.bN 

127. 7£ 

lhuk 

-  ?1733 

126 

1610002 

2b, 5N 

127. 5t 

LhUK 

-  21523 

127 

1611002 

2b. ON 

12?. 5t 

LHUK 

-  11542 

12b 

1812002 

2b. 7n 

127, 4£ 

LmUK 

-  12443 

129 

1812162 

29. 3N 

127. Ot 

SaT 

(Ik  UAIA  ) 

PCN  5 

Ohsp 

130 

1812162 

29. IN 

127. 3E 

SAT 

(IH  UAIA  I 

PCw  6 

OHbP 

131 

1612392 

2b.0N 

127. 5£ 

SAi 

(IH  UAIA  I 

NOAA- 

132 

1813002 

28. bN 

127. U 

LhUH 

-  12513 

13J 

1814002 

28.8N 

l26«8t 

LkUk 

-  11413 

134 

1815572 

28.6N 

I25«8t 

K 

J  ^  /OO  ^^0  6u  160 

40 

135 

1816092 

2h,on 

l26.lt 

6A  r 

(iH  data  ) 

PCN  5 

UmSP 

130 

1616092 

2b.6N 

125.5c 

SaT 

(JH  UAIA  ) 

PCN  6 

UMSP 

137 

1622302 

2b. 3N 

124, 5t 

SAl 

( IK  UAIA  1 

PCN  3 

UHSP 

13b 

1  64:3162 

2K.8N 

l24.8t 

SaT 

(  13.5/4.0  /S0.5/24MKbl 

PCN  3 

OMSK 

IJ9 

19UJ092 

2>3'.1N 

123. 6e 

SaT 

(iH  DATA  ) 

PCN  3 

Omsk 

140 

1 9U3092 

2b. 9n 

123. 5t 

SaT 

(14.0/4.0  /U0.5/2?KhSl 

PCN  3 

UmSP 

141 

19J1132 

29. 5N 

12J .61 

SAT 

(iK  UAIA  ] 

PCN  3 

UMSP 

142 

1911132 

29. ON 

I22.lt 

SaT 

(iK  UAIA  ) 

PCN  3 

OmsP 

143 

2223452 

2b, 6N 

125. 3t 

SAT 

Id. 5/1. 5  /  /  HK5) 

PCn  5 

Ohsp 

<C<iWF  02  i 


40 

972 

286 

15  . 

- 

-  - 

lU 

30 

972 

286 

It>  13 

_ 

_  . 

_ 

10 

9/  739  1  lo 


♦0  97b  ^90  10  13 


*f95  12  - 


“(CUNF  01) 


979 

96B 


293 
29  4 


u 

16  12 


JO  974  29M  19  15  CIKC 


30»bN  l3l*ut 
2H»4N  l29*S^ 
2b»4N  l29«Se 

2B»4N  l29*5d 

2e.4N  l29*5£ 


13 


290  19  lb  CTNC 


28«4N  i29*SL 


30*ON  l3l*gC 
26. 4N  ]29*SE 

30«bN  lJl*06 
2h.4N  ]29*5l 
2b.4N  i27«8it 

2b««N  l27*eE 
2H.4N  i29*5k 
2b«4N  l^7»ob 


2b«4N 

2H.4N 

2b.*N 

2b*4N 

2b.4N 

2(}«4N 

2B«4N 

2H.4N 

2H«4N 

2b.«N 


127.86 
l29.5t 
127. 8t 
i27.ee 
127.6l 
l29.bt 
149.5E. 
l29.5t 
l29.St 
i29.se 


975  290  W  - 


28.4N  l29.5e 
20.4N  129.51 
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TYPHOON  MARY 

FIX  POSITIONS  FOR  CYCLONE  NO.  IS 
06002  11  AUG  TO  C600Z  26  AUG 


FIX 

NO. 

U* 

14b 

146 

147 

148 

149 

150 

151 
I5i 

153 

154 
I5b 

156 

157 

158 

159 

160 
161 

m- 

164 

16b 

166 

167 

168 

169 

170 

171 

172 

173 

174 
17b 

176 

177 

178 

179 
160 
181 
182 

183 

184 
186 
166 
167 
166 

189 

190 

191 

192 

193 

194 
19b 

196 

197 

198 

199 

200 
201 
202 

203 

204 
20b 
206 

207 

208 

209 

210 
211 
212 
213 


MAa  089 

PAa  08&  085 

N1N 

pel 

POSIT 

fix 

ACCRY  FIX  FLT  L9L  HInD  SfL  alNU  HlN 

^UOHb 

LVL 

CYt 

OKlti'«- 

CYt 

UF 

Tint 

POSl  I 

Cat  ( 

MAVMET  LVU  Ulft  VfcL  BHG 

RNG  VtL  BkG  RNG  SLP 

MGT 

Tl/To 

f  (IKM 

lAT iuN 

UlA 

kADAR 

23U4U8Z 

27, ON 

124 •6t 

SaT 

(IH  DA1A  ) 

PCN  5  UhSP 

2310122 

27, bN 

126. 6£ 

SAT 

(  Ik  OAIA  ) 

PCN  4  OhSP 

2310122 

27.5N 

125. 6e 

SaT 

(IH  DATA  ) 

PCN  5  OhsP 

2310122 

27,5n 

125. 8£. 

SAT 

(IH  DATA  J 

PCN  5  DnsP 

2311302 

28. ON 

127.0L 

SAT 

< IK  data  ) 

nuaa.2  (CUNF  1 

Ul) 

2312272 

28. ON 

126. 4t 

SaT 

(IH  OAIa  > 

PCN  3  OMSP 

2312272 

27,  7N 

126. It 

Sat 

(IH  OAIA  > 

PCN  5  OnSP 

2316172 

27, 3N 

126.46 

SAT 

(IH  DATA  ) 

PCN  5  UHbP 

2316172 

27, 3N 

126. 8E. 

SAT 

UR  OAIA  1 

PCN  3  OM6P 

23J6402 

26, QN 

126. 6£ 

LhOH 

>  POOH  FIX,  10  ULG  «iP]HAL  OycHLiiY 

26. 4N 

l27.bE 

2318002 

26. 7n 

126.  n 

LHUH 

-  POUH  FIX,  10  Ut6  CPInaL  OvcHLaY 

2b.4N 

|27.ttt 

2316502 

26. 7N 

i26.et 

LHOH 

-  FAIR  FIX,  PObSlBLF 

EVE,  in  Uc.8  SPIRAL  UVEkLat 

26. 4N 

137,81 

2320002 

27, ON 

126.6£ 

LHUH 

-  b//// 

2b.iN 

i27,ee 

2321002 

27, ON 

126.7c 

LHOH 

-  6//// 

2b.  IN 

2321132 

27, ON 

127. oe 

SAT 

(IH  UATA  > 

PCN  5  OHSP 

2322002 

26. 9N 

126.9£ 

LHUH 

-  b//// 

26.  IN 

127. e£ 

2323002 

26. 9N 

I27*2e 

LHUH 

-  b//// 

£6.  IN 

127. o£ 

2323272 

26. 8n 

127. 7e 

SAT 

(»2. 5/2.5  /  /  MHS» 

PCN  3  UnSP 

2323272 

26.6N 

127. 3e 

SAT 

( T  ^,n/ /ni .S/P4nkS) 

Pr.N  1  unSP 

2401002 

2b.8N 

127.46 

L«OW 

-  b//// 

2H.4N 

129,5£ 

2401052 

2b. 7N 

127. 7t 

LHOH 

>  GOUU  FIX.  to  Ub6  SPIHaL  Ovt-HcAY 

2b. 4N 

2401332 

26. 3N 

127. UC 

SAT 

(T2.5/2.5  /01.0/25nHS> 

noaa>^ 

2402002 

26. 8N 

127.4£ 

LHUH 

-  b///3 

<rb.4N 

l29.St 

2402002 

26. 6N 

127. ?£ 

LhOH 

-  25/02 

£6.iN 

2403002 

26. 5N 

127. 8£. 

lhdh 

-  21672 

Cb.lN 

127,8£ 

2403172 

26.49 

127. 5c 

SAT 

(  IK  DA lA  ) 

PCN  3  UHaP 

2403172 

26, 6N 

128. U 

SAT 

(IH  UAIA  ) 

PCN  3  OHsP 

24U3172 

26, 4N 

127. ?£ 

SaT 

<(3. 0/3.0  /  /  nHS) 

PCN  3  on:»P 

2404002 

26, 7N 

128.1C 

LKDk 

-  b//// 

2M.4N 

l29.5t 

2404002 

26. 3N 

126.22 

lhdk 

-  5///2 

26.1N 

127.8E 

2405002 

26. 3N 

128.4£ 

LhDH 

-  5///1 

26. IN 

l27.e£ 

24o5u02 

26. IN 

128.6E 

LHOH 

-  lllJOb 

2a.4N 

]39.3E 

2405002 

26. 5n 

128. se 

LkOH 

'  l6  OEG  spiral  UVbPLAY 

26.4N 

1Z7.8L 

2405552 

26. 3N 

128.76 

H 

2  5  /OO  340  20  240 

20  3u  19  .25  980 

291 

16  13 

CTRC 

IV 

2407002 

26.0N 

128. 8E 

LHON 

-  5//// 

2b, IN 

i27*0E 

24O7102 

26, 3N 

128. 6E 

LHUH 

'  uOOD  FIX,  HVY  ATTN. 

15  U£t>  SPINAL  OVERLAY 

26.4N 

127.8E 

24U74S2 

26«3N 

128.7c 

LKbK 

-  FAIR  Fix*  lo  otG  yiPlHAL  O^tHUAY 

26.4N 

127.8E 

2408002 

26.2N 

129. OE 

LnOH 

-  POOH  FIX 

26.2N 

l27.7t 

2408102 

26, 2N 

129.2c 

lkuk 

-  FAIR  Fix.  HVY  A1TN 

26,*N 

l27.SE 

2408302 

26. IN 

l29.2e 

P 

2  5  700  210  35  160 

30  b:>  i9V  30  975 

291) 

16  12 

CTRC 

15 

2408432 

26. 2N 

129. 3£ 

LhOH 

<•  FAIR  FIX,  HVY  ATTN. 

)0  UEb  SpjHAL  OvENLAT 

26»4N 

|27.8E 

2409002 

26. IN 

129.4E 

LhOH 

•  52713 

2H.4N 

129.5£ 

24U9602 

2b.2N 

129. 3E 

LhOH 

-  5//// 

2b. IN 

127«8C 

24U9U2 

26, 2N 

129. 3E 

LhUH 

-  Fair  fix,  hvy  atin. 

15  uEo  SPINAL  Overlay 

26.4N 

127.8£ 

2409362 

26.1N 

129.4E 

LhOk 

>  FAIR  FIX.  HVT  ATTn. 

2o  utc,  SPINAL  Overlay 

2b. 4N 

127.BC 

2409562 

26. 

129.a£ 

SaT 

(IH  DATA  ) 

PCN  4  OHSP 

2409562 

2S.SN 

128.6c 

SAT 

(IH  DATA  > 

PCN  b  U«bP 

2410002 

26,0n 

129.6£ 

LhOH 

-  6//// 

2b.lN 

2410002 

26. IN 

129.32 

LhOH 

-  POOH  FIX 

26. 2N 

137.7E 

2410082 

26. ON 

129«6£ 

LhOH 

-  FAiH  Fix,  hvy  attn. 

IS  025  Sf’in.L  OVt«L»t 

26. 4N 

127,8E 

2410422 

26.0N 

129.6c 

LHUH 

-  FAIR  FIX,  HVY  ATiN. 

IS  025  S9i«*L  Ovt"L*t 

2b.4N 

]27.6£ 

2411082 

26. IN 

]29.8£ 

LHUH 

-  50713 

28.4N 

l29.5t 

2411102 

25. 8N 

129. 8E 

LhOH 

-  FAIR  FIX,  MVT  ATTN. 

20  Utu  SPINAL  overlay 

2b. 4N 

iZT.st 

2411382 

25. 9n 

129.8c 

SaT 

(IP  DATA  > 

PCN  3  OnsP 

2412002 

25. 9N 

130.1C 

LHUH 

-  0//// 

2b, IN 

127.8C 

2412082 

26. ON 

130.4£ 

SAT 

(IH  DATA  > 

PCN  3  DnSP 

2412082 

26. 3n 

129.82 

SaT 

tlH  DATA  > 

PCN  3  OmSP 

2412102 

2S,9N 

130. 3e 

LHUH 

-  FAIR  FIX,  HVY  ATfN, 

F.8.  ol^O'->ING  DIFeuSc 

and  SKtAAiNG 

UP 

26. 4N 

127.86 

2412362 

25. 9n 

i3o,3e 

LhUH 

-  POOH  FIX,  HVT  ATTN. 

F,b«  DtFrgSt,  15  UbG  ! 

SPIRAL 

OVChLaY 

2b.4N 

l27.8t 

2413002 

26.0N 

l30.3e 

LHOH 

-  6//// 

2b. IN 

2414002 

ib.lN 

l3o.5£ 

LHUH 

-  6//// 

2b.lN 

2414472 

25. 9N 

130.6E 

H 

2  1  7ou  220  66  110 

20  -  -  -  975 

29V 

16  13 

. 

•  • 

• 

2415002 

26. IN 

13U«8£ 

LhOH 

-  6//// 

2b.lN 

127.8E 

2415592 

25. 6N 

130.62 

SaT 

(In  data  ) 

PCN  3  UMbP 

2415592 

26.iN 

130.3E 

SAT 

(IK  UATA  ) 

PCN  S  On^P 

2420002 

26, 3N 

131. 96 

lmum 

-  52763 

CH,4N 

lZ9.5t 

2420562 

26, 4N 

131. 5e 

SaT 

< 14.0/4 , 0-/01 .0/24nKS) 

PCN  5  OmSP 

2421412 

26. 6N 

132. IE 

p 

1  1  TOu  300  TS  20«> 

22  6V  2*0  lo  964 

281 

19  16 

CTRL 

25 

2423082 

26. JN 

132. 5E 

SaT 

(13.0/3,0  /OO.b/2*«NS) 

PCN  s  OHbP 

2‘*23U82 

26. IN 

132. 1£ 

SAT 

(IH  DATA  ) 

PCN  J  OHiP 

NHe” 


214 

Z50U342 

2b.4N 

132. 6t 

SAl 

(13.5/3.5  /S 

/25hHS» 

NOAA. 

•2 

(CUNF  01 > 

215 

2502592 

27, 4N 

133.&C 

SAT 

( IK  DATA 

1 

PCN 

1 

UMbP 

216 

2502592 

27. IN 

|33.Ic 

SaT 

<IH  DATA 

] 

PCN 

3 

UNbP 

217 

2509412 

2B.8N 

134. 7C 

SaT 

(IK  data 

1 

PCN 

6 

UNbP 

218 

2510252 

29, 4N 

135.SE 

P 

5  5  700  280  60  220 

60 

60  IbV 

110  972  287 

19  - 

219 

25115U2 

29. 6N 

135. 6£ 

SaT 

(IH  UATA 

) 

PCN 

4 

Omsk 

220 

2511502 

29.4N 

135. IE 

SaT 

(IH  DATA 

} 

PCN 

5 

DHbP 

221 

2515002 

3l.UN 

136. 4E 

P 

5  5  700  240  60  180 

25 

- 

973  288 

16  12 

El  TP 

SE-Nb 

- 

222 

2515402 

30,9N 

13S.6C 

SaT 

(IR  DATA 

1 

PCN 

5 

OnbP 

223 

25204^2 

32.9N 

137. 1£ 

SAT 

(r3.0/*.0  /Hi, 

0/24HkSl 

PCN 

5 

OnsP 

224 

2521002 

33. IN 

137. 2£ 

lkuh 

-  359/2 

35.3N 

225 

2522002 

3j.8N 

137. 6£ 

LHUH 

-  Js/l/ 

3S.3N 

226 

2522002 

33.5N 

137. 2£ 

LRUK 

-  J59/i 

d5«3N 

227 

2522102 

33, bN 

137. 5£ 

LHUH 

.  • 

35.8N 

228 

2522502 

3i.9« 

137. 3£ 
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0600Z  28  AUG  TO  0S002  31  AUG 
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(IH 
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b 

omsp 

17 

2010362 

2i*jN 

l25.Be 

SaT 

Uh 
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(IK 
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) 
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3 
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2b 
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23. bN 
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- 

0///t 

2«.3n 

i2*-<!£ 

2o 
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23. AN 

l2b.5E 

LkUH 

- 
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24.8N 

l25.3t: 

27 

2014002 

23. bN 

]2b.b£ 

LhUH 

- 

b///o 

24, 3N 

20 

2014002 

23, 4N 

l2b.7£ 

LHUH 

- 

0//71 

24.8N 

125. 3t 

2V 
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]2b. OE 

lhum 

— 
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125. 3E 

30 
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H 
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• 
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14 

13 
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30 

2 
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32 
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127. le 
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33 
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127.4E 
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• 

6///J 

24.8N 

125. 3C 

3b 
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24  .ON 
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LKUH 
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-26. IN 

30 
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30 
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37 
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41 
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TROPICAL  STORM  ROSE 
FIX  POSITIONS  FOR  CYCLONE  NO.  21 
0600Z  28  AUG  TO  0600Z  31  AUG 
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2  7.  ON 
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127*8£ 
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128.51 
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0/24MHS)  PCN 

5  UHbP 
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27. IN 

128.51 

SAT 

(T2.0/2,0  /do. 

5/24hHS1  PCN 

5  DM5P 

I2u 

2923O04 

27. ON 

128.91 

LHDH 

>  FOUR  FIX, 

2U  UtG  SPIRAL 

OvtKLAY 

26. 4N 

l£7«8l 
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3000004 

27. 3N 

128.41 

LhDH 

-  6//// 

26.1N 

127.81 

122 

3000104 

27, 2N 

128.51 

LHDH 

-  FOUR  FIX, 

10  ulg  spiral 

OvcHLAT 

26.4N 

127.81 

123 

3000464 

27. 3N 

128.61 

LHDH 

-  FOOH  FIX, 

10  UtG  spiral 

ovcklay 

26. 4N 

127*81 

124 

3001004 

27. 4N 

l28,2l 

LHDH 

-  65/// 

28. 6N 

129.51 

12b 

3001124 

27. 2N 

128.51 J 

'  LHOH 

-  FOUR  FIX, 

10  otG  SPIRAL 

OvtKLAY 

26. 4N 

1^7.81 

126 

3001404 

27. 3N 

128.61 

LHDH 

-  FOOH  FIX, 

lU  UtG  SPIRAL 

OvtKLAY 

26. 6N 

127.81 

127 

3002004 

27. 3N 

128,91 

LHUH 

-  6//// 

26. IN 

l27 .81 
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3002004 

27. 4N 

128.51 

LkDH 

-  65/// 

28. 4N 

i29.5£ 
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l2b«9£ 

LkDH 

-  FOOH  FIX, 

10  UtG  SPIRAL 

OvIHlaY 

26.6N 

l27.b£ 
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3002434 

27, 4N 

128.81 

LHDH 

•>  FOOH  FIX, 

10  UtG  SPIRAL 

Ovchlay 

26.AN 

127.8E 

131 

30030Q4 

27. 4N 

128.41 

LHDH 

-  65/// 

2h.«n 

129.5E 

132 

300300Z 

27. 3N 

128.91 

LHDH 

-  b//// 

26*iN 

127. bl 

133 

3003074 

27. 4N 

128.81 

LhDH 

-  FOOH  FIX, 

cxihapolated. 

No  PlLt 

OlFIEtU  SFIHAL  BANU6 

26.4N 

127»8£ 
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30U3U84 

27, IN 

128.91 

SAT 

( IH  UA  TA 

1  PCN 

5  UM5P 

13b 

30U3474 

•27, bN 

12b. 91 

LHUH 

-  FOUR  FIX, 

10  UtG  SPINAL 

OvcHlaY , 

MALL  CLUUU  NOT 

visible 

26»4N 

127.8£ 

136 

3004004 

27*bN 

l2b.81 

LHUH 

-  6//// 

26.iN 

i27.ae 

137 

3004004 

27. 3n 

128.81 

LHUH 

-  65/// 

28.4N 

129.51 

13b 

3004054 

27, 5N 

128.91 

LHUH 

-  FOUR  Fix, 

10  OtG  SPIRAL 

OvtHuAt, 

NO 

hall  cloud 

26*4N 

l27.8i: 
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27, 2N 

128.81 

H 
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20 
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4 
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128.91 

LHUH 

-  POOR  FIX, 
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NO 
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26.6N 

127»8E 
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30U500Z 

27, bN 

128.81 

LHUH 
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26.1N 

127. bl 

142 

3U0bl54 

27,bN 
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IS  UtG  SPINAL 

OvtKLAY 

26.4N 

127.81 

143 

3005404 

27.5N 

129.01 

LHDH 

-  FOUH  FIX, 

15  UtG  SPINAL 

OvEHlat 

' 

26.6N 

127*81 

144 

3006104 

2  7,bN 

129, Of 

LHUH 

-  FOOH  FIX, 

15  DtG  SPIRAL 

UvchlaY, 

NO 

AtLL  UtMNlO 

spinal 

BANDS 

26.4N 

127.8b. 

14b 

3006374 

27, Sn 

129.01 

LhUH 

- 

• 

-  • 

26.4N 

127.01 

. 

14b 

3007004 

27, IN 

129.11 

LHUH 

-  6//// 

26.iN 

l27.8t 

147 

3007004 

27. IN 

129.01 

lhoh 

-  659// 

28.4N 

i29.5E 

14b 

3007104 

27, 2N 

129,11 

LHUH 

-  FAIH  FIX, 

15  UtG  SPINAL 

UvcKlaY 

26»4N 

127.8E 

149 

3007h04 

27. 2N 

129.31 

LhUH 

•  FaIH  F IX, 

15  UtG  SPIRAL 

OytHLAY 

26.4N 

127.81 

15U 

3008054 

27. 2N 

129;3l 

LHUH 

-  FAlH  FIX 

26.4N 

127. 8£ 

ISl 

3008324 

27.  IN 

129.41 

LHDH 

-  F*aih  fix, 

lb  OtG  SPINAL 

OvtKLAY 

26.4N 

127.01 

152 

30U9UU4 

27. ON 

129.31 

LhUH 

-  31912 

28. 4N 

129«5E 

153 

3009004 

26. 9N 

129.41 

LKUH 

-  6//// 

26.1N 

127«8£ 

154 

30U9U84 

27. IN 

129.51 

LHUH 

-  ib  DtO  SPIRAL  OVlHI  AY 

26.4N 

127.8w 

155 

3009<*b4 

27, ON 

129. b£ 

LhDh 

-  FOOH  FIX, 

15  UtG  SPIRAL 

OvchlaV 

26.4N 

127*81 

156 

3010104 

27. ON 

129.21 

LHDH 

-  FOOH  FIX, 

15  UtG  spiral 

OvtKLAY 

26.6N 

127*8£ 

157 

3010‘»04 

27, IN 

129.31 

LHDH 

-  bY  XIHAP, 

NO  5FIHAI  DAND 

26.6N 

l27.b£ 

isa 

3012UU4 

26.6*^ 

129, ac 

8AT 

(IH  DATA 

)  PCN 

3  OMbF 

159 

30  i2<«04 

26. 7N 

129.31 

LkUH 

-  FOOH  FIX, 

10  utG  SPINAL 

OvtKLAY, 

NO 

MALL  CLUUO 

26«4N 

127*8E 

160 

3013004 

2e.bN 

129.91 

LKDH 

-  6///2 

2K.4N 

129.5E 

161 

J01<i004 

26. DN 

130.31 

LkUH 

-  6//// 

26.1N 

127*8E 

162 

J0lb4y4 

2o.7n 

13001 

SaT 

(IN  UAlM 

)  PCN 

3  0H5P 

i6J 

^0leu04 

2o.bN 

130.31 

LHDH 

-  65//2 

28. 4N 

129.5c 

164 

3016004 

2o.bN 

i3U.3£ 

LKDK 

-  6//// 

26.1N 

127*8£ 

16b 

3016504 

2o.  IN 

I3u.6l 

F 

1  2  700  290  4y  26u  4o 

-  - 

- 

99u  302 

1?  13 

- 

- 

5 

166 

3017004 

26. bN 

130.41 

LKUH 

-  65//2 

28.4N 

129.6E 

167 

3022282 

25. bN 

131. b£ 

P 

2  2  7ou  290  by  22(i  5o 

30  110 

30 

990  3o3 

17  13 

5 

16b 

3023004 

25. bN 

131.61 

saT 

(12.5/2.5  /SO. 

5/24MH5)  PCN 

3  OnSP 

169 

3023UQ4 

25. 4N 

l3i.Sc 

SAT 

(12.5/2.5  /DO, 

5/24MHS) _ PCN 

3  DMSP 

170 

3102494 

25. 4N 

I33.0fe 

SaT 

(IH  DATA 

J  PCN  3  OMSF 

171 

3111424 

25. bN 

137. 11 

SaT 

(IK  DATA 

)  PCN 

5  Omsk 

172 

Ji lb304 

25. 6N 

l37.9l 

SaT 

(IH  UAIa 

)  PCN 

3  Om5P 

173 

3122424 

27, 7N 

139.61 

SAl 

(IH  UAIA 

J  PCN 

3  OhSP 

i74 

0102304 

29. bN 

T39.8^ 

8A  r 

~  (Ih  UAIA 

) 

1 — Om5P 

175 

0111244 

31 ,3N 

l**ll.bc 

SaT 

(IH  DATA 

>  PCN 

3  OhsP 

176 

ullblU 

32.  /N 

140.2c 

SaT 

(IH  DATA 

1  PCN 

3  DmSP 
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TYPHOON  SHIRLEY 
FIX  POSITIONS  FOR  CYCLONE  NO.  22 
00002  04  SEP  TO  00002  09  SEP 


NAX  0U<1  HAa  01:»S 

U  FIX  ACCKY  Fix  FLT  LVL  1*1nO  SfC  WIND 

0*  TIME  POStT  cat  NAV'HET  LVL  OIR  Vt.u  RNG  VfL  BRO  RNG 

1  0*00112  2I«9n  1J0.5E  SAT  (T2. 0/2.0  /QUO/ZAhNS)  NOAA.2  ( 

2  0411Q0Z  25. aw  131«9£.  SaT  (IK  DATA  \  WpAA^Z  { 

o5oT072  26. UN  131. OE  SaT  { rj7o/3.0~/01.fi^AMMS» 

4  ObUbTZ  26. 6N  iSi.lE  SAT  <IR  DATA  )  N0AA*2  < 


&  0600052  26,2Nl29.2E SAT (11.5/3.5  /00*5/2AhkS) 

6  0610552  27.7N  i28.«£  SAT  (IK  DATA  )  NQAA.2  ( 


0700592  26. 2N  127.3c.  SaT  (T3.0/3.0  /MO.S/ZXHSI  NOAA.2  ( 

6  0711522  28. 9n  l28.y£  SaT  (IK  OATA  )  NOAA-2  ( 


OtiS  HIM  FlT 

MlN  TUOHU  LVL  EVt 

6  SUP  H6(  Tl/To  FORM 

(CuNF  on 

(CuNF  Ul> 

~iCUN>  U 
(COnF  01) 


(CUN 
(CONF  ul> 


(CUNF  0)) 
(CONF  0H» 


ORIEN-  EYg 
lATION  ulA 


021247Z 

11  0212*72 

12  02234*2 

_13^  0223*72 


I*  0303352 

15  0312292 

16  0312292 

17  0323262 

18  0323292 


20  0412102 

21  0412102 


23. 4N  1_  . 

23. 2N  127. 7t 
2*. ON  128.6E 
23. 6N  129.0E 


2*.3n  129. o£ 
24.0N  )30.0E 
24. *N  129. 4£ 
24. 2n  i30.B£ 
24. 4N  i30.7e 


24.9N  130 
24. 7N  131«*£ 
25. 3N  131. SC 


On  data 
(IR  DATA  > 

(T1.5/1.S  /  /  f*HS) 

(ll.S/i.5  / 


(IK  DATA 
(IK  DATA  ) 

(IK  DATA  ) 

(72.0/2.0  /OO.S/24HK5) 
(T2.0/2.0  /00.5/24HHS) 
(SH  DATA  ) 

(JH  DATA  ) 

(IK  DATA  .  ) 


PCN 
PCN  5  u«se 
PCN  S  0«SP 
PCn  5  OhSP 


PCn  5  UHSH 
PCN  5  OnaP 
PON  5  OhSP 
PCn  3  ON::kP 
PCN  6  UHbP 


22 

0415552 

25. 4N 

131.36 

P 

5  10  7oo'  - 

5o 

So 

15 

.  .  - 

991 

301  12 

u 

CTRL 

25 

23 

0415672 

2S.4N 

l31.7t 

SAT 

(IK  UATA 

1 

PCN 

3  OnsP 

24 

041800Z 

25. 7n 

131*66 

SAT 

(IK  DATA 

) 

PCN 

8  OnsP 

25 

0421002 

25. 7n 

131.16 

P 

5  10  700  270 

So 

170 

40 

J  190  40 

- 

12 

CTKC 

20 

26  0423102 

27  0423102 

TB"  ubo/?io;g 

29  0502582 

30  0503002 

31  0504002 

32  u5o7U02 

33  0508002 

.34  0508302 

35  O5O9002 

36  0510002 

37  0511002 

38  0511522 

39  0511522 

40  US12U0Z 

41  U513U02 

*2  0513002 

43  051*002 

4*  0514002 

45  051*302 

46  0515002 

47  0S15U02 

48  0515392 

49  0516002 

so  0SI6O02 

51  0516332 

52  0517002 

53  051 7002 

54  0518002 

55  0518002 

56  0519002 

57  0519002 

58  0519002 

59  0519102 

60  0520002 

6)  0520002 

62  0520052 

63  U520402 

64  0521002 

65  0521002 

66  0521052 

67  O522002 

68  0522002 

69  Q52205Z 

70  0522*02 

71  0522522 

72  0522522 

73  05230Q2 

7*  0523002 

75  0523102 

76  u523*02 


77  06OOO02 

78  0600U02 

79  0600102 

60  U60030Z 

61  0600*02 

62  0601002 
63  0601002 

8*  06OU02 

65  0601302 

86  o60l*02 

87  0602002 
68  0602002 

89  0602082 

90  U60230Z 

91  0602392 

92  u6u2*22 

93  0603002 

94  U603QQ2 

95  0603052 

90  0603082 

97  O603J02 

98  0603*22 

99  060*002 
100  060*002 


25. 5n  ]31.3t 
26. UN  )31.5E 
26.1N  131. 


(T3.0/3.0  /D1.0/24HKS) 
(T2.5/2.5  /DQ.S/2*KKSl 
-  65/12 


PCn  3  Omsk 


28. *N  l29.be 


25. 7N 

l3i*06 

SAT 

(IH  DATA 

J  PCN 

3  OMSP 

26.1N 

131.66 

LkDK 

bb//J 

2b.*n 

129. St 

26. 2N 

131.46 

LHUK 

Y  05//3 

2b.*n 

iZs.bt 

26. 3N 

l3i*36 

LKUH 

“  20972 

2K.4N 

iZS.St 

26. 4N 

131.2E 

LROR 

-  21912 

2h.*N 

129. Dt 

26. 7N 

131.26 

P 

4  7  700  170 

60  140  60 

75  i-.U 

50 

980 

293 

15 

U 

El  TP 

N>S 

40A?S 

26. 3n 

131.26 

LKOH 

-  21912 

«8*4N 

l29*5fc 

26.SN 

l3l.2t 

lnoh 

-  21912 

28. *N 

l29*5L 

26.4N 

131.06 

LROR 

-  21912 

28.4N 

129.5c 

26.4N 

130.66 

SAT 

(IR  DATA 

)  PCN 

1  OMSP 

26. 7N 

130.56 

9AT 

(IR  OATA 

)  PCN 

3  OMSP 

26. 3N 

131*06 

LRDK 

•  6//// 

2b*2N 

l27.Bt 

26.6N 

130*96 

LKOK 

-  21912 

2H.4N 

|29.bL 

26.5N 

131.06 

lkoh 

«  6//// 

26.2N 

lZ7.Bt 

26. 5N 

130.96 

lkok 

-  21912 

28.*N 

129.Sl 

26.5N 

131.06 

lmuh 

-  b//// 

26.2N 

1^7.86 

26.5N 

130.66 

p 

1  2  700  270 

6U  160  50 

-  .. 

• 

979 

291 

16 

12 

61  TP 

N-5 

4bX^0 

26«bN 

130.86 

lkoh 

-  22912 

2h.*N 

129.56 

26. 7N 

130.96 

LKOH 

•  b//// 

2b. 2N 

127.BK 

26.7N 

130.76 

SAT 

(IR  OATA 

)  PCN 

1  OMSP 

26. 7n 

130.66 

lmdh 

-  21913 

28. *N 

129.56 

26.7N 

130*66 

LMOK 

-  5//// 

2b. 2N 

]27*ae 

26.SN 

130.56 

LKOH 

-  POOR  FIX* 

10  UE6  SPIRAL 

OVcKLaY 

26**N 

|27.hE 

26. 7n 

U0.56 

LROR 

-  10912 

28.4N 

129*56 

26, 9n 

130.6E 

lhOR 

-  6//// 

26  .'ZN 

l27*di 

26. 7n 

130*46 

lhok 

-  21913 

28.*N 

129. Dt 

26.9N 

130*56 

LKDH 

-  6//// 

2b. 2N 

l27*ol 

26. 7N 

130*36 

LKOH 

-  21913 

28.«N 

129*91 

27. IN 

130*26 

LKUH 

-  b//// 

26.2N 

l27.dt 

26.9N 

130.36 

LKOK 

-  aoOU  FIX 

26.2N 

26.4N 

130.26 

LKUH 

-  30  PERCENT 

NALL  Cl  nUO 

26.«h 

iZT.ht 

26. 8N 

130.26 

LKOH 

-  21913 

28.4N 

129*56 

27. IN 

130.26 

LKOK 

-  b//// 

Zb.ZN 

l27*dc 

2b. 9N 

130.26 

LkOR 

-  Fair  f (X* 

20  UEO  SPIRAL 

OvtRLflY* 

NO 

VISIBLE 

HALL 

CLUUD 

2b.*N 

l27.dL 

26.9N  iJOtOC 
26.8N  l30«lt 
27. IN  130.2e 
26. 0N  130.2C 
20.8N  130.00 
26.9N  129.96 
26.7N  129.8E 
2o.8N  129.86 

26. 9n  ]29.7t 
26.8N  l29.7t 
26.8N  129.90 
26. 8N  129.80 
26. 7N  i29«8c 
26. 8N  129.80 


26. 9N  129.70 
26. 8N  129.76 
26. 7n  129.76 
27. ON  129.66 
26. 8N  )29.7£ 
26. 9n  129.56 
26. 9N  129.56 
2o.8N  129.60 
27. IN  129*46 
26. 7N  l29.6o 
27. ON  129.46 
27. ON  129.40 
27. ON  129.56 
27.3N  129. 2E 
2b*9N  129.4E 
27.1N  129.56 
27.0N  129.26 
27. IN  129.36 
26. 9n  129.36 
27. 3N  129.46 
26. 9n  129.26 
2/.3N  129.40 
27. IN  129.16 
27. 3N  129.26 


>  20  D69  SPIRAL  OViHI  AY*  20  POHctNT  WALL  CLUUU 

-  21912 
•  8//// 

**  20  Ut8  SPIRAL  UVbPlAV^  15  pOmCORT  BALL  CLUUU 

-  21912 

-  b//// 

•  FAIR  Fix*  Elliptical  EYt.»  20  otu  spii^al  oveklay*  6u  percent  «all  cloud 

-  FAIN  FIX*  CLLlPTlCAL  FVb*  70  06G  SPlHAL  OvtKLAY*  60  PEKCEnT  HALL  CoOUl) 

(T3.5/J.5-/D0.S/2*hKS)  PCN  1  OmsP 

(73.0/3.0  /00.5/24MKS)  PCN  3  OmSP 

-  22912 

-  22903 

"  Good  fix*  elliptical  EYL*  20  ot6  spiral  OVEMLAY*  percent  aaLL  cloud 

«  bOOD  Fix*  EyE  Z9  Nm  UlAN*  20  utG  SPlhAL  DvtKLAY*  60  PERCENT  HALL  CLOUD 


-  22933 

-  32942 

'  UUUQ  FIX*  CIHCULAR  EYE  28  NM  filAM*  60  PEHCENI  HALL  i<EOUD 

-  circular  EYE  30  NP  OUrt*  tu  SPZhAL  0VFKLAY«  50  PERCENT  «ALL  CLUUU 

-  22973 

-  3294/ 

-  CIRCULAR  EYE  29  NM  DlAM*  20  Ofb  SPlHAL  UVEKLAY*  40  PERCENT  hALL  ClUUU 

>  CIRCULAR  EYE  31  NH  DiAM*  20  OlG  SPIRAL  OVERLAY*  59  PERCENT  HALL  CLUUU 

-  21913 

-  5294/  '  . 

-  GOOD  ElX*  CIRCULAR  EYE  35  raR  0lAM«  60  PERCENT  NALL  wLQUU 

-  POOR  Fix 

(IR  DATA  I  PCN  I  OrsP 

-  Fair  fix*  circular  eye  35  WN  olAHi  50  PERCFnT  HALL  ULOUD 

-  21913 

-  5294/ 

5  2  700  320  75  2*(t  15  70  19  14  980  291  13  9  CTmC  50 

>  60UD  FIX*  ClKCULAP  EYE  30  hH  olAM*  50  PEKCENj  hALL  yEOUU 

-  PUUft  Fix 

•  FAIR  Fix*  20  UtO  SPIRAL  Ovc-RlaT*  50  FlRCEnT  hALL  CLuUo 

-  32723 

-  5295/ 


2b**N  l2T*t)C 
28. *N  i29*<36 
26.2N  l27.ei: 
26.4N  lc7«ot. 
28»*N  l29*se 
26.2n  l27*t]L 
26. *N  1 27  *06 
26. 4N  i27*aL 


75 


TYPHOON  SHIRLEY 
FIX  POSITIONS  FOR  CYCLONE  NO.  2 
OOOOZ  04.  SEP  TO  OOOOZ  09  SEP 


FIX 

MAX  Ob^ 

.<^AA  GBS 

OdS 

MIN 

Fcl 

TlMt 

FIX 

ACCHY 

Hx  FlT 

LvL 

MTMU 

SfC  hINO 

MlN 

/UUMB 

LVU 

£Yt 

NO. 

PObI  T 

cat  nAV-MET  LVL  Olfi  VtL  HHft  HN6 

Vtc  DKG  RNG 

SLH 

HGT 

11/(0 

fohm 

101 

U604102 

27, IN 

129. IL 

LHUM 

- 

Fain  MX. 

20 

utc 

*;PIHAL 

OVcNLAY,  50 

HtHCtNT 

MALL 

CLUUO 

102 

06U430Z 

2o,8N 

l2d.9E 

LhUH 

. 

103 

Ub0435z 

27, IN 

129. Ot 

LHUH 

• 

fAlH  FU, 

2U 

HtG 

SPIHAL 

UvcHuAY 

104 

UbObOOZ 

27.  IN 

129. IL 

lhum 

. 

3U42J 

105 

ObObOOZ 

27, ON 

129. oE 

LHUH 

W 

558// 

106 

0605062 

27*1N 

129, Ot 

L8l)H 

- 

FAIH  fix. 

20 

ut.G 

SPIRAL 

UvlHuaY.  50 

PtMCtNl 

■ALL 

CLUUo 

107 

0605302 

27, IN 

l2d.BE 

LHOH 

- 

OUOU  FIX 

lOd 

U6U5392 

27.  IN 

129. OE 

LHUH 

FAlH  Fix* 

20 

uEG 

smihal 

Ovt.RLAY.  4o 

HtKCEMT 

■ALL 

CPuUo 

109 

II60600Z 

27, IN 

129. U 

LhDH 

- 

b//// 

110 

060609Z 

27, ON 

l29.0E 

LHOri 

- 

FaiH  Fix. 

20 

otG 

SPIHAL 

Uyc-RtAV.  bO 

hc.hCE««i 

■ALL 

CLUUO 

111 

ubObJOZ 

27. 3N 

128. 9t 

LhOH 

POOH  FIX 

112 

U60639Z 

27, ON 

129. 0£ 

LHUK 

- 

FAlH  F IX. 

20 

ULG 

spihal 

OvcHCaT.  40 

FfcMCtNl 

■ALL 

CLUUO 

113 

ybO  7002 

27. IN 

128. 9t 

LkUH 

* 

32943 

114 

060700Z 

27. 2N 

]28. 9E 

lhok 

b//// 

11b 

060710Z 

27, ON 

129. 0£ 

LHOH 

- 

hOOH  fix. 

30 

KtHCFwi  hall  V.LOUU 

116 

u6073oZ 

27, 2N 

128. 8E 

LHUH 

- 

HOOK  FIX 

117 

0607392 

27,0N 

129. OE 

LHUH 

faik  fix. 

10 

UbG 

spiral 

OvuHcaY.  du 

FtHttNl 

■ALL 

CCuUo 

116 

0608002 

27. IN 

128. 9E 

LmUk 

- 

2047/ 

119 

0608002 

27. 3N 

128. 8E 

LHDK 

- 

5//// 

120 

0608092 

27. ON 

128. 9£ 

LhUH 

- 

8U0D  Fix. 

lu 

ULG 

SPIHAL 

OvcHlaY.  bo 

FtRCEMT 

■ALL 

CLuUq 

121 

0608302 

27. IN 

I28.b£ 

lkuh 

- 

HUUH  F IX 

122 

0608352 

27, 2N 

128.6E 

H 

3  5 

700  70 

7u  230  40 

so  330  20 

979 

291 

13  11 

CTmC 

I2i 

0608J92 

27.  IN 

128.9E 

lhUH 

- 

UUUU  F IX. 

10 

uEG 

SPIHAL 

UtftHuA  T .  BO 

FtwCtNl 

■ALL 

CLUUO 

124 

0609102 

27. ON 

128.80 

LHUH 

- 

FAIH  Mx. 

10 

UEG 

SPIRAL 

OvcHuaY.  40 

FtHCENt 

■ALL 

CLUUO 

I2b 

0609402 

27. ON 

128. 8E 

LHUH 

- 

UUOO  Fix. 

lo 

UbQ 

SPlKAL 

Uwc.Ki.AT.  bO 

FfcRCEMI 

■ALL 

CtuuD 

12b 

0610002 

27. In 

128. 7t 

LhUH 

- 

55/3/ 

127 

O610002 

27. 3N 

l2b.6E 

LHUH 

- 

5//// 

126 

0610092 

27. ON 

l2d.8c 

LHUk 

- 
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_ 

55/6J 

262 

0811002 

3i,3n 

IJo.U 

LHUH 

- 

lubli 

263 

0611002 

31. 3N 

130. 1£ 

LHUH 

llbU 

264 

0611002 

3l  .  JN 

130. 3e 

LHOH 

- 

55/13 

26b 

0812002 

3  1  .bN 

i3o.4e 

LhUH 

266 

0812002 

3l  •4N 

13U.4C 

LHUK 

10911 

26/ 

U812002 

3]  .bN 

1 30. 4c 

LHUH 

• 

21933 

268 

0612002 

3i  ,4N 

i3u*4e 

LkUH 

_ 

6b/60 

269 

0612392 

31 .6N 

130.66 

SAT 

(IH  1 

UAtA 

270 

O61JU02 

31.  /N 

130.76 

LhUH 

10651 

271 

0613002 

3l  .ON 

130.0C 

LhUH 

20823 

272 

0613002 

31 .6N 

130.56 

LhUN 

- 

UOUU  f IX 

273 

0614002 

31,9n 

130. be 

LkUH 

21941 

274 

«>Dl40u2 

32. ON 

130.66 

LHUH 

34/63  — 

27b 

061*002 

32. 2N 

130. 9E 

LhUH 

- 

RUUH  Fix 

276 

0615002 

32. 2N 

131. 2£ 

LkUH 

• 

5///I 

27  7 

0616002 

32.  7n 

131. bc 

LhUH 

. 

5///1 

27b 

U816O02 

32.  /N 

131. /£ 

LHUH 

- 

25//2 

279 

O8i7o02 

3j.iN 

131 .46 

lhuh 

• 

65/// 

28  u 

081 /uo2 

33. ON 

131.76 

LHUH 

- 

55//i 

261 

ooi /002 

32.8N 

131./C 

LhUK 

- 

/5//2 

262  - 

0810002 

3  1,3n 

l3i.9£ 

LHUK 

> 

/5//2 

263 

0823J92 

3«.2N 

135.06 

(l2.l 

Q/3.0-/S2, 

264 

vO23‘»02 

27. 8N 

127.66 

LHUH 

PCN  J  ohsp 


26 

•  4N 

l27 

•86 

26 

.2N 

l27 

•  7£ 

26 

.AN 

127 

«8E 

26 

•  2N 

l27 

•  6£ 

26 

•  AN 

127 

•86 

28 

.AN 

129 

♦  56 

26 

•  2N 

127 

•  66 

26 

•  AN 

l27 

•86 

28 

.AN 

129 

•56 

28 

•  AN 

l29 

•  56 

28 

.AN 

l29 

•  5£ 

28. 

•  AN 

l29 

•56 

28. 

•  4N 

129 

•  56 

28, 

.4N 

l29. 

•56 

28, 

.AN 

i29; 

»b6 

28. 

.AN 

129. 

►  SC 

28, 

.AN 

129. 

>SC 

26, 

.an 

l29. 

>5e 

26. 

.AN 

129. 

•  5C 

28. 

.AN 

l29i 

•  5C 

28. 

>AN 

1X9. 

•5C 

30. 

•uc 

30. 

>kN 

l3l. 

-U6 

28. 

,AN 

129. 

•5fc 

30. 

AN 

l3l. 

’US 

28. 

,AN 

129. 

56 

33< 

>AN 

130. 

>46 

30. 

.AN 

131< 

•06 

20. AN  i29.56 
3J.AN  i30*4£ 
30»bN  i3l*uc 
20. AN  i29»5B 
33. AN  l20»0£ 
30.bN  l3l.oe 
20.AN  129»bc 
33.AN  130*4£ 
3U.«N  131.0L 
20. AN  l29.b£ 
33.AN  l3Q«4te 
30.AN  I31«u£ 
20.AN 
30. ON 
30.bN 
28. AN 

зз.  AN 

зи. bN 
2A.AN 
33.AN 
30.AN 
2B.AN 
2B.AN 
33. AN 
30.AN 
2H.AN 
33.6N 
33.AN 

3o»an 

20.AN 


PCN  b  OHbP 


33.AN 
30. bN 
33. bN 
33. 4N 
30.bN 
33.0N 
aj.AN 
33. AN 
33.SN 
3A.3N 
33. AN 
33. 3n 
33.3N 


i29.se 
l3Q.*t 
i3i.ue 
i29.5c 
i3o.4c 
i3i*oe 
i29.5E 
i30*a£ 
l3l.gt 
129. 3£ 
129. 5£ 
i30»4£ 
l3l.vt 
l29.5t 
130.5c 
13o.4E 

131. uE 
l29.St 

130«4l 

l3l«uL 

|30.5c 

130.. .C 
l3l*ut. 
l30<5c 
]3o*4E 
130.4E 

134. . jt 

132.  bt 
13o*4C 
I44.^t 

134.. 1. 


26. AN  127. 
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TROPICAL  STORM  TRIX 
FIX  POSITIONS  FOR  CYCLONE  NO.  23 
1200Z  OS  SEP  TO  1200Z  06  SEP 


MAX  OB5 

max  obs 

OttS 

FIX 

ACLKY  FIX 

flt  lvl  wtno  sfc  wind 

MlN 

7t>0MB 

PU51  1 

Cat  ( 

NAV-MET  UVL  OIR  VfeL  BKH 

HNG  Vel  BA6  ftNG 

SLP 

MQI 

1 

050Ub22 

ZO.lN 

1 15. 9£ 

SAT 

<T3.0/3.0  / 

/  hrsi 

PCN  3  OHSP 

2 

obvyuoz 

20.6N 

115. U 

LHOR 

3 

051200Z 

20.6N 

114, 7£ 

LHDk 

_ 

4  ' 

U51334Z 

SO.ON 

115*S£ 

SAT 

(IH  OA1A 

PCM  5  DMSP 

b 

05J412Z 

ZO.OiM 

1 iS.Oc 

SAT 

(IH  UA1A 

) 

& 

ObibuOZ 

20.7N 

li4.ie 

LKLH 

- 

7 

OblbOOZ 

20.7n 

113. 5£ 

LkUR 

• 

H 

ObZlOOZ 

SO.bN 

113. 3£ 

lkoh 

- 

20.9m 

113. U 

LHOR 

10 

060U34Z 

20, bM 

112. 8£ 

SaT 

[1 J.0/3.0-/S 

/24mMS> 

PCN  5  OMSP 

u 

06U2U2Z 

2l  .4N 

U2.4£ 

SaT 

rr3.o/3.o-/oi 

.0/24HHS) 

NOAA-2 

12 

06U310Z 

2l  ,4N 

112.4c 

lkUk 

• 

13 

0606002 

21, 7n 

112. 1£ 

lhdr 

14 

0609002 

Sl.'JN 

11U4C 

LKUH 

lb 

061315Z 

22. 3n 

109. 9£ 

SAT 

(IK  DATA 

» 

PCN  5  OmSP 

16 

0613152 

2£,..5" 

1 1U.8£ 

saT 

(IR  DATA 

1 

PCN  5  OMSP 

1  i 

0700152 

22. ON 

107.9c 

SAT 

(IK  DATA 

1 

PCN  b  omsp 

hLl 

lVV. 

Tl/To 


£Vt 

F«MM 


HOSIT 

OHItN-  tVf  UF  MSh 

>AT1V>N  UiA  MAUAM  NHhK 


22. iN 


22«3N 

22«3n 

22>3N  ii4»2c 
22.3N  li4»2£ 


22«3N  li4«2E 
22.3n  114.26 
22»3n  |i4«2E 


TYPHOON  VIRGINIA 
FIX  POSITIONS  FOR  CYCLONE  NO.  24 
1200Z  12  SEP  TO  00002  16  SEP 


FIX 

ACCKY 

FIX 

HAx  085 

FUT  LVL  WIND 

haa  UBS 

SFC  WIND 

OBS 

MlN 

M]N 

7ooHa 

H.T 

(.VL 

EY§ 

URIEN. 

eye 

POSIT 

OF 

MSN 

posn 

cat 

nav-met 

LVL 

OIR  V£l  BKr-.  KN6 

V£L  BA6  RN& 

SUP 

«6I 

Ti/lO 

FORM 

lATlUN 

OlA 

KAUAR 

NMBK 

1 

092139^ 

22. On 

153. 4C 

SaT 

(11.0/1.0  / 

/  mKS» 

PCN  6  UMSP 

2 

101U21Z 

23. ON 

l52.Bc 

SAT 

(IH  DATA 

1 

HCN  6  UMSP 

3 

1 0230?/ 

24. 5n 

l5o.6£ 

SA] 

(li. 0/1.0  /s 

/24MKSI 

PCN  b  Om$P 

UU44Z 

27. 

INO.St 

sat 

(iH  DATA 

) 

“PCN~5  OMSP 

5 

il2243Z 

2b.9N 

I49.lt 

SAT 

(12.0/2.0  /D1 

•U/24HKSI 

PCN  b  OnSP 

6 

~i2TTZbr 

30. IN 

150. 6£ 

SAT 

(IK  DATA 

I 

PCN  3  OMSP 

7 

121126Z 

3o.bN 

|50«7£ 

SAT 

(IK  DAIA 

J 

PCN  b  OmSP 

6 

1215102 

31. IN 

151. 2C 

SAT 

( IK  DATA 

J 

PCN  b  OMSP 

9 

121B45Z 

31. ON 

151. OE 

SaT 

(IK  UA1A 

) 

NOAA-2  - 

(CONF  UU 

10 

1221S3Z 

32.0N 

152*2£ 

K 

10  2  7U0  27U  bo  24(1 

25  70  190 

20  9b0  293 

14 

11 

CIHC 

11 

1222262 

32. 3n 

1S2.3E 

SAT 

(14.0/4.0  / 

/  fiKS) 

PCN  3  UMaP 

12 

1302112 

52.7N 

i53.0£ 

SaT 

(IK  DATA 

) 

PCN  3  UnsP 

13 

l3uZ2a2 

32, 6N 

152. bt 

P 

10  3  700  300  75  23o 

3a  do  230 

25  9bO  244 

16 

1] 

14 

130  7b02 

32. 3n 

151.6c 

SaT 

( (3.5/3. b  /$ 

/25rtHS) 

NUN  OMSP 

lb 

131107/ 

33, bN 

1 53.be 

SAT 

(IH  OAIA 

> 

16 

131107/ 

33. 7n 

153. 9£ 

SaI 

(IH  DATA 

1 

PCN  3  OMSP 

17 

131462/ 

34, 2N 

1S4.4C 

SAT 

(IH  DATA 

1 

PCN  5  OMSP 

IB 

131457/ 

34, 5N 

134, 2£ 

H 

b  S  700 

30  bo  320 

35  -  - 

-  975  2B6 

17 

*0 

El  IP 

2 

19 

1320052 

34,  IN 

134.0£ 

SAT 

(IK  DAIA 

1 

non  Om$P 

20 

132207/ 

35. 3n 

l55«i£ 

SAT 

( U.U/4.0-/S 

/24mKS) 

PnuAA-2 

(CONF  Ul> 

21 

1322072 

35.2N 

153*2£ 

SnT 

( 1 4.n/4.(»-*/ 

/4«nKS) 

PCN  1  DmSP 

22 

■ 

35.  tN 

iTSTTr- 

SAT 

(IK  DATA 

) 

PCN  1  onsp 

23 

1403302 

35. 9n 

155. 8£ 

P 

10  4  700  330  Bo  260 

30  80  260 

70  OTl  282 

16 

24 

140545/ 

35. iN 

l5S.0£ 

SAT 

(13.5/3.5  /S 

/2JnHS) 

NUN  DMSP 

25 

140730/ 

36.BN 

156.3£ 

P 

-  -  7oo  280  9y  180 

noaa«2 

(CumF  yi) 

26 

141049/ 

37. ON 

156. It 

SaT 

<1K  OAIA 

) 

PCN  2  OMSP 

27 

141049/ 

37.0N 

156. 4£ 

SAT 

(IM  OATA 

) 

PCN  3  OmSP 

28 

142039/ 

39. IN 

iSS.bE 

SAT 

<13.0/4.0  /»1 

.0/23hKS> 

PCN  1  OMSP 

29 

142149/ 

38. BN 

155.46 

(IK  DATA 

) 

PCN  1  OMSP 

30 

1S0134Z 

39.6N 

155. )£ 

SAT 

(IK  OAIA 

) 

PCN  1  BhS*' 

31 

i5u540/ 

36.2N 

l54,5t 

SaT 

( r3.0/3.b  /HO 

.5/23hHS> 

NUAA.2 

(CONF  oil 

32 

151031/ 

39. 5N 

153. se 

SaT 

(IH  DATA 

1 

PCN  4  DMSP 

33 

152010/ 

40.ON 

1S4.S£ 

SAT 

(IN  OAIA 

J 

MUAA-? 

(CONF  U2I 

34 

1601152 

41. BN 

ii4.se 

SaT 

lU. 5/1.5  / 

/  hKSI 

PCN  4  OMSP 

TROPICAL  STOR.'-:  WF.NDY 
FIX  POSITIONS  FOR  CYCLONE  NO.  2S 
06002  2M  SEP  TO  00002  30  SEP 


MAX  OBS 

MAX  OBS 

OBs 

MIN 

FLT 

PUSJ  T 

F  IX 

FIX 

ACCKY  HX 

flT  lvl  hind 

SFC  WIND 

MiN 

7O0Mi5 

LVL 

Evi- 

OhitN- 

eye 

OF 

MSN 

NO. 

riML 

POSiT 

CaT 

NAVHET  LVL  OIR  VtL  BKC. 

MNG 

VEL  BBG 

RNG 

SLP 

HOT 

TUTo 

FOmm 

lAi 

I  lUN 

UU 

HAUAR 

NMdM 

I 

190142/ 

15. bM 

145.9e 

SaT 

(IK  DATA 

1 

PCN 

5 

omsp 

2 

192104/ 

15. bN 

145.6e 

SaT 

(  1  UO/l.o  / 

/  hKSI 

PCN 

S 

OmsP 

3 

192159/ 

15, SN 

I'.S.SE 

SAT 

(IK  DAIa 

1 

PCN 

b 

DMSP 

4 

2010412 

l4,bN 

144. Bt 

SAT 

(IK  Oa1A 

1 

PCN 

b 

umsp 

b 

201423/ 

l4, 3N 

j44,6e 

SaT 

< IK  DAIA 

1 

PCn 

b 

Omsk 

6 

202049/ 

15.1N 

i4o.be 

SaT 

(  I  i. 0/1.0  /S 

/24mKSI 

PCN 

S 

OmsP 

7 

202322/ 

Ib.ON 

139. bt 

SaT 

(IH  DATA 

) 

PCN 

b 

OmsP 

2103052 

Io.On 

139.3c 

SaT 

rrH“DATA 

) 

PCN 

s 

DMSP 

9 

211204/ 

13. 3N 

l3b.6c 

SaT 

(iK  DATA 

) 

PCN 

b 

OMSP 

10 

212304/ 

13, 2N 

137.3c 

saT 

) 

Pr« 

4. 

u 

1..2N 

>32.9e 

saT 

) 

PCN 

b 

DMSP 

_ 

^■1 

ma 

■BIEI 

iE£zsa 

SAT 

(li.O/UO  / 

/  MhSJ 

PCN 

S 

DMSP 

13 

1  7.6N 

124. le: 

Sa  i 

rTZ.~o/2".o  / 

/  rtHS) 

PCN 

■5“ 

DMsP 

14 

2400092 

17, 8N 

124.06 

saT 

(12.0/2.0  / 

/  mhS) 

PCN 

3 

OmsP 

15 

2400092 

J  7. BN 

123. 9£ 

SaT 

02,0/2.0  /01 

.0/24MHS) 

PCN 

S 

OMSP 

16 

2405532 

i  /.  7n 

124.16 

P 

J  5  /OO 

40  30  320 

6(1 

2S  20 

60 

1001 

3ub 

B  9 

_ 

_ 

3 

17 

£4*2512 

lo.bN 

122.9E 

SaT 

OH  DATA 

PCN 

J 

OMSP 

.IB 

2412512 

IS.iN 

123. Oc 

SAl 

(IK  DAIa 

I 

PCN 

b 

OMSP 

■19 

241251Z 

ie.2N 

123.36 

SaT 

(IK  data 

» 

PCN 

3 

OmsP 

20 

241/002 

17, 8N 

122. b£ 

*• 

6  b  7oo  160  30  40 

40 

• 

1003 

3UB 

U  10 

> 

• 

. 

. 

•» 

21 

242152Z 

l9,0N 

122. 76 

p 

S  2  700  140  40  40 

bo 

25  4U 

50 

999 

3U4 

12  lo 

_ 

4 

22 

242351/ 

ln,UN 

122. Ot 

SaT 

( T 1 «S/2.0*/h1 

.0/24riKSI 

PCN 

5 

OMSP 

23 

242351/ 

1m*3n 

121 .9c 

5a  T 

03.0/3. 0«/Dl 

.0/24nKS» 

PCN 

3 

UmSP 

24 

2423512 

1-3. 4N 

121. U£ 

^aT 

O2.0/2.0«/S 

/24HKS1 

PCN 

.3 

Omsk 

2S 

2bo3J22 

ly.ON 

121 .ue 

SaT 

(Ik  data 

) 

PCN 

1 

Omsk 

26 

25U92SZ 

I'^.lN 

]2o. 9c 

p 

1  2  boo  290  40  22l> 

25 

30  220 

25 

995 

•30 

2 

_ 

_ 

b 

27 

2bl2j*;2 

W,4N 

120. 7c 

baT 

(IK  DAIa 

I 

PCN 

b 

Omsk 

2B 

?bl2J22 

19, 5n 

121. oe 

SaT 

(IH  UAtA 

J 

PCN 

3 

DMsP 

29 

25*232/ 

l9,3N 

120. 9£ 

SaT 

(IH  DATA 

) 

PCN 

b 

UMSP 

30 

2514522 

i9.2N 

121. 2c 

P 

1  J  bOO  140  37  bil 

l2o 

. 

-  . 

99b 

431 

• 

_ 

3 

3i 

2b23J22 

19.2N 

l2o.9e 

SaT 

( 1 l.S/2.b-/Hl 

.b/24rihS) 

PCN 

b 

OhsP 

32 

2523332 

19, 9N 

120.36 

SaT 

O2.0/2.0  +  /S 

/24«kS) 

PCN 

3 

Omsk 

78 


TROPICAL  STORM  WENDY 
FIX  POSITIONS  FOR  CYCLONE  NO.  25 
0600Z  24  SEP  TO  OOOOZ  30  SEP 


HAa  OrtS 

.•(AA  UBS 

CBS 

HIN 

FLl 

PUSIT 

FIX 

FIX  ACCKY 

f  IX 

FLT  LvL  HTMU 

BFC  irlNO 

HIM 

/UOMB 

L«L 

EYF 

ORIEN- 

tVE 

UF 

MSN 

NC» 

IJHt 

PUJil  1 

CAT  NAV-MEI 

LVL 

UlM  VtL  »4M0 

VtL  t»H6  RNfi 

SLP 

HGT 

Ti/IO 

FOH« 

lATlUft 

UiA 

kaoar 

NMbH 

3j 

2601U2 

19. BN 

119 

.At 

SAT 

<12.0/2.0  /OO.b/26nHSl 

PCN 

5 

omsp 

3** 

c’6o3UZ 

IV.bN 

Uu 

.5t 

bAT 

(IH  OAlA 

1 

PCN 

3 

OmSP 

3t> 

2603362 

l9,ttN 

120 

.9t 

P 

2 

1  -7  00 

230 

60  130 

15 

3 

440 

15 

997 

• 

. 

CIPC 

25 

3b 

2609142 

20.0N 

l<iu 

.9E 

H 

2 

1  700 

170 

55  9(1 

35 

So  290 

15 

993  303 

14 

12 

CIRC 

30 

37 

26U002 

So.lN 

120 

.2c 

SAT 

NUAA. 

3 

(CUNF  OU 

3b 

2612142 

2o,6N 

120 

.36 

SflT 

<1K  DATA 

) 

PCN 

4 

OM$P 

39 

261^142 

20.6N 

120 

./fc 

SAT 

(IN  OaIA 

) 

PCN 

b 

OMSK 

AO 

2615552 

2l  .ON 

120 

.b£ 

SAT 

<1H' OAIA 

) 

PCN 

3 

OMSP 

Al 

2620002 

21. 2N 

120 

•  S£ 

UKUK 

-  6//// 

22.6N 

120.3E 

2621002 

2l.iN 

]2c 

.66 

LHUH 

-  b//// 

22  .bN 

140.3E 

43 

2622002 

2l*3« 

120 

.56 

LnUK 

-  bilU 

22.6N 

140*je 

44 

2622202 

2U0N 

120 

•  A£ 

H 

1 

1  700 

310 

bO  200 

33 

4 

90 

20 

992  Jd3 

14 

• 

-  - 

— 45“ 

2700002 

2U4N 

l2o 

7?r" 

LkDK 

•  ///// 

22. 6N 

120«3£ 

46 

2  700562 

21. 2N 

121 

.le 

SAT 

IIJ. 0/3.0  /U0.b/24«HS> 

PCN 

3 

OmsP 

47 

27o2bb2 

2i.3N 

121 

•  Oc 

SAT 

<14.0/4.0  /D2«0/24nHSI 

PCN 

3 

OnsP 

Ab 

27i 1002 

22. 2N 

121 

«bC 

LhUH 

-  24942 

23, 9N 

141. t,£ 

49 

2712492 

22. bN 

121 

.b£ 

p 

4 

1  700 

270 

65  I/O 

20 

. 

- 

- 

964  296 

1  / 

io 

CTMC 

20 

So 

.2/12662 

23. UN 

122 

•  ut 

SaT 

(Ik  data 

) 

NOAA- 

3 

(Cunf  on 

51 

2713372 

22.6N 

121 

SAT 

(IH  DAIA 

1 

PCn 

5 

UmSP 

271J372 

22. BN 

122 

.l£ 

SAT 

(Ik  data 

) 

PCN 

3 

Omsp 

53 
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86 
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SAT 
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1 
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67 
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32. 3n 
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saT 

(IK  Data  ) 

•  PCN  3 
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8b 

3011012 

32. 2n 

159.16 

SAT 

(IK  DmIa  > 

PCN  3 
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89 

3U1441Z 

32, 5N 

160.96 

SaT 

(IK  DATA  1 

KCN  b 

OmsP 

90 

3014412 

32. 5N 

160.4c 

SaT 

(Ik  UAIA  ) 

PCN  3 

OMSP 

91 

3014472 

161.86 

P 

b  5  lOv  330  os  2bo 

UU  60  259 

uo 

963  276 

1/ 

l4 

-  -  - 

l3 

92 

3019562 

33. 6N 

lol .SE 

SaT 

.(  l4,o/b.O-/Wl.O/24riHSJ 

KCN  4 

U«aK 

9J 

3019562 

34.  IN 
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SA  T 

(Ik  UmU  I 

KCN  3 

Omsk 

94 

3020252 

33, 9N 

102.  it 

SAl 

( 12. S/2, 5  /  /  kHS) 

KCN  4 

Dmsp 

9b 

3o22ol/ 

3h.  JN 

lo3.3c 

SaT 

(  1  J.0/4.o-/W2.0/24tHHS) 

PCN  S 
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96 
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34, 4N 
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( (4.0/4, 0  /S  /26mkS> 

PCN  3 

DMSK 

97 
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96 

0 104 152 

36. 3n 

104.56 

p 

2  J  /Ou  2/0  ilu  diO 
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60 
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u 
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3 
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TYPHOON  BESS 

nx  POSITIONS  rOR  cyclone  no.  27 
0600Z  08  OCT  TO  0600Z  14  OCT 


HAX  OBS  max  ObS  UBS  MtN  ^LT  HUSIT 

f’ M  FIX  ACCHY  t-  IX  FLT  LvL  BTnO  SFC  WIND  HIN  /UOMb  LVL  £Yt  OKIE*'*-  fe-Yf  OF  MSk 

NO.  ri«t  HOSJI  CmT  NAV-MlT  LVL  0:h  VLl  bWi  HN6  ¥£L  brg  rng  slp  mgt  ti/To  FOWM  TAIIOK  OJa  KAOAH  NMBK 


1 

05225b2 

iO^ON 

149. OE 

(11.5/1.5  /n0.5/24HKR) 

N0AA.-3 

(CunF  uU 

i 

i.6i  1322 

11. ON 

146. u£ 

SaT 

(IK  UA1A  ) 

NoAA.'i 

(CuNF  U37 

i 
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lO, UN 

143. 7E 

SAT 

(Tl.u/l.u  /  /  hKS) 

PCN  5  UM5P 

•* 

iiO?3S3Z 

..  Iri.S", 
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SaT 
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b 
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lO.ON 
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PCN  5  OmSP 

t> 

11710342 

1  1  .ON 

139. oE 

SmT 

(IK  DAIA  > 

f«0AA^3 

(CunF  UU 

7 

0712162 

iu.6N 

13&.5C 

SAT 

(iH  UA(A  ) 

PCN  5  0«5P 

D 

0721322 

11.  ON 

136. 9e 

SaT 

(11.5/1.5  /U0.5/22hNS) 

PCN  5  0M5P 

V 
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ll.ON 
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SAT 

(12.5/2.5  /D0.5/24nNS) 
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lu 

0723162 

12. ON 
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UK  DATA  1 

PCn  5  ONSP 
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ll.ON 
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SAT 
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PCn  5  UKbP 

\t 
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1  1 .9N 

135. 9e 

SAT 

(IK  OAIa  ) 

PCn  3  UH5P 

U 
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1  1 .9N 

135. 3t 
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3o  30  30 

2( 

999 

_ 

25 

25 

• 

-  . 

.. 

1 

H 
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i2,0N 

]34.1E 

2  8  70U  140  45  4A 
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1003 
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10 

11 

. 

«  . 

i 

IB 

I>blul42 

13.  IN 

133. OE 

SaT 

(IH  UAIA  ) 

PCN  6  UM5P 

u 
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SaI 

(IH  DATA  ) 

PCN  6  OM5P 

1? 

0011272 

13. 2N 
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(CunF  u2> 

10 
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12.  JN 
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sat 
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PCN  5  UrtSP 

19 
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12. 6N 

133. 2c 

SaT 
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PCN  5  UnbP 

yOi /402 
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l3l.bc 

F 

2  5  7oO  32u  20  loo 

20  -  - 

- 
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e 

8 

CIRC 

3b 

dl 

uO20502 

13. ON 

l3u.2E 

H 

2  2  7ou  320  3b  l2o 

3o  .  - 

- 

999 

308 

10 

9 

CTHC 

30 

2 

Zi 

0021162 

13. bN 

UO.TE 

saI 

UK  OATA  ) 

PCN  5  OM5P 

2J 

0022502 

15. 4N 

132.3c 

SaT 

(i2*5/2.5  /Di.0/24nKS) 

PCn  b  OM^P 

24 

OO230Q2 
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131 .OC 

saI 

(I2.0/2.0  /00.5/26riKS) 

PCN  5  OM^P 
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0023472 

13-5n 
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SAT 

(T2.5/2.S  /S  /23HRS) 
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20 
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27 
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20 
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K 
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U 

lo 
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U9UOJ02 
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72 
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305 

12 

• 

- 
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. 

3 

30 

0909592 
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126.1C 
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Ib.lN 
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SAT 
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32 
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127. be 

SAT 
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33 

u91i3S2 
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Ib.ON 
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3b 
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I2b.7c 
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37 
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15. 9N 
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P 
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• 
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• 

• 
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-- 1  o .  7  N_ 
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P 
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29b 

13 

. 
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4 

3V 
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16. bN 
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4U 

1003452 
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125. 5£ 

p 
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85  65  70 
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13 

13 

5 

41 
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15. 6n 

120.3E 

SaT 
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42 

1009072 

17.2N 

125.2c 

P 
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70 
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14 

12 
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20 

5 

43 
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124. be 

SAT 
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4H 
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U<i.o£ 
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4b 
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17, bN 
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P 
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• 

981 
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I7 

15 

> 
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• 

t> 

46 
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17, 5N 

U2.7E 

SAT 
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PCN  3  OMSP 

4? 

1022272 
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122.5c 

SAf 

llb.5/b.5  /  /  mKS» 
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49 
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122.1C 
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Su 
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SAT 
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saT 
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b2 
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(CdNP  OU 
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bV 

1112442 

lO.bN 
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p 

2  2  70b  230  6b  l7o 

bo  -  - 
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62 
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i9.0N 
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SaT 
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63 
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30 
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( 1 J.b/4.5*/01 .5/25«HS» 
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6o 
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19. IN 
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p 
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i2lOb52 
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72 
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1  7. ON 
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73 
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19,0N 
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SaT 
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74 
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llb.Oc 
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7b 
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7b 
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SAT 
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01 
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02 
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94 
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9b 
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81 


TYPHOON  CARMEN 

FIX  POSITIONS  FOR  CYCLONE  NO.  28 
1200Z  in  OCT  TO  12002  19  OCT 
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11 

7N 
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be 
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to 

11 
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1410242 
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SaT 

SAT 
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1 
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b 

OnaP  - — — - 

OMbP 

12 
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i2.iN 

l3o.2t 

SAl 

(IK  DATA 

1 

PCN 

5 

13 

1415252 

12. ON 

129. OE 

SAT 

(IH  OAIA 

PCN 

6 

14 

1415252 

12. 2N 

129, 8t 

SAl 
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) 

5 

DMbP 

15 
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(IH  DATA 

) 
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6 
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17 

lb 
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21 

22 

23 
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4b 
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51 

52 
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13. 4N  ]26.9t 
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14,7n  125. 2t 
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14. 7n  123.0E 
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-rr- 
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IS,4N 

123. ?£ 

SAT 

27 
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15. 5n 

123. ae 

SAT 

2b 
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15. Sn 

[23. 4t 

LKDK 

29 

16U3002 

15, 6N 

123. i£ 

LkDK 

30 

1603482 

15. 4N 

123. 6£ 

SAT 

31 

16O4002 

15, 6N 

122. 9d 

LhDH 

32 

1604482 

15, 4N 

122. 9e 

33 

160710Z 

lb.3N 

122, 7E 

LHUH 

34 

1 bOblOZ 

16.6N 

122. 6£ 

LHUH 

35 

1609102 

16. 3N 

122. 3E 

LHUH 

36 

1611312 

17.  ON 

l2i.8c. 

SaT 

37 

1611352 
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121. lE 

SaT 

3B 
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121 .9E 

SAT 

39- 

1612542 

lb.9N 

121. 4E 

SAT 

40 

1616302 

16. 9N 

120.it 

sat 

41 

.1619302 

17. 4N 

1  19.8E 

LKUK 

42 

1622372 

IT.3N 

119. l£ 

sat 

43 

1622372 

18. ON 

118. 6t 

SAT 

44 
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17. bN 
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45 

1623552 

16. Sn 
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SAT 

4b 

1623552 
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SAT 
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5AT 

( iH  DAIA 

> 

PCN 

a 

Umsp 

97 

1900192 

2o.5n 

1 12.8L 

saT 

<  (4,0/.,. 0  / 

/23*,KS> 

noaa. 

3 

98 

1901002 

e:  1  .2N 

1 iJ.bc 

LhUH 

-  20913 

99 

l9o 1002 

21  IN 

1  1  J.4t 

5A  I 

(  1  5.S/a.5-/S 

/27HKbl 

Pcn 

3 

UMSP 

lou 

19043J2 

Cl),5N 

) 13. Uc 

SM  1 

( IH  UA  iA 

1 

PCN 

1 
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22.3N  114.2E 
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1  I72155i 

2  1822062 

3  iB2225Z 

4  1H2318Z 


b  190252Z 
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<iH  DATA  )  PCN  3  OM5P 
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-  CIHCULAK  6Yt«  UPtN  St,  ib  oH  tjlAM.  9C  PtKCtNr  t4Al 

2  700  4U  7o  20  22  73  270  90  971  284 

-  CIKCULAK  6Y6*  18  NM  U]AM»  lOu  PtRCEM  wALL  tLOUO 

•  CIHCULAK  6Y6*  22  Nm  0]aN,  lUo  P6KC6M  WALL  LLUUU 

>  ClHCULAH  6Y6*  15  N»*  U]AHf  lUv  PLKCEM  wALL  LlOUD 
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<1K  OAIA  I  PCn 
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N,  lb  Nh 

UlANt 

60 

PEKCENl  ball 

CLOUD 

18. 6N 

l20-3t 

9b 

2-08302 

ie.lN 

] ltt.7e 

H 

2  3  fQ\)  140  7^  ?n 

3o  ^ 

J  7W 

25 

967  283 

16  1a 

ClKL 

lb 

7 

98 

2409002 

17, 9N 

1  Id.dE 

lhuh 

“  CIkCulaP 

EYE  uPtN 

ID  Nh 

UIaN, 

60 

HtKCENT  mall 

CLOUD 

18.6N 

120.JE 

97 

2410004 

1  /.9N 

118. 5£ 

LHUri 

“  ClPCuLAH 

EYE.-ob  NM 

UUm»  n-j  HtKCENT 

«ALL  CLUtiO 

18.6N 

l2o«3i 

98 

24U002 

i  /.9N 

1 18, -£ 

LHUH 

-  cikcular 

EYE, 2b  NM 

D2ak»  o 

J  HtHCENT 

«ALL  CCUiio 

16.6N 

l20«3t 

99 

2411132 

1  7.9N 

lib. it 

SaT 

(IH  DATA 

J 

PCN  3 

Umsp 

100 

2411142 

Id.ON 

llb.2£ 

SAf 

(IH  DATA 

) 

PCN  3 

Un^H 

101 

2412002 

1  7,9N 

lib.lt 

LkUP 

-  ClKLULAH 

EYE  uP£N 

N,  23  Nh 

UIaH, 

60 

FtKCENT  BALL 

CluUq 

16. 6N 

)20,3- 

102 

2413002 

1  7.8N 

llb.Ot 

LKl>H 

CIkCULAK 

EYE  (jHEN 
) 

Nat  ^3 

M  UIAH 

•  60  kERCENI  «ALL  CI.OUU 

16. 6N 

140. 3- 

103 

241361^ 

17, 8N 

1  i7.bt 

SAl 

(IP  DATA 

PCN  1 

UhsP 

104 

2414*302 

1  7,9N 

ll7,6t 

H 

3  4  Poo  90  63  2411 

17 

- 

967  281 

1/  11 

CTKC 

20 

7 

10b 

2-18432 

18,  IN 

U  7.-t 

saT 

<1K  DATA 

> 

PCN  3 

Un:»P 

106 

2-lb432 

1  7,9N 

117. 3t 

SaT 

(IK  DATA 

) 

PCN  1 

UrtaP 

iu7 

__2-22iS/ 

17. 9n 

-116. 3t 

-SaT 

(I5.l)/5.U  /UQ. 

.b/2-MKS) 

PCN  1 

UMaP 

iOe 

109 

2b00bl2 

250ub22 

le.ON 

id. IN 

1 15. 7t 
11b, 7£ 

SAT 

SAT 

{  >6. 0/8.0  /S 
(  (6. 0/5.0  /S 

/2-i.kS) 

/2-MKS) 

PCN  J 
PCN  1 

UMaP 

UHSH 

110 

2501342 

1  /.8N 

1 15. 0£ 

SaT 

(  (6. 0/5.0  /S 

/26bKS> 

NUAA. 

3 

(CUNF  Ul> 

111 

2804242 

le.ON 

115.lt 

SaT 

(IK  DATA 

) 

PCN  1 

UriaP 

112 

2504562 

18.2N 

1 14. 4L 

P 

3  -  70O  110  9o  96 

6u  iuU  30 

12 

9bb  275 

lb  li 

CONC 

- 

lb 

6 

113 

2610562 

18. 4N 

113. 3E 

SaT 

(IK  DAIa 

) 

PCN  2 

UnaP 

114 

26111682 

18.4N 

113.3E 

SaT 

( IK  DATA 

) 

PCN  1 

UnaP 

Ub 

2610682 

18. 3N 

1 13. 3E 

sat 

<  IK  DATA 

> 

PCN  1 

unaP 

116 

2513332 

18.  JN 

iiJ.OE 

SAT 

( IK  Data 

» 

PCN  1 

Unaf 

117 

2517U62 

iH,6N 

112. 3E 

SaT 

(IK  DATA 

) 

PCN  1 

UMaP 

MB 

-2^23412 

ld.9N 

lil«fe^ 

SaT 

(  l8.ll/tt.O-/S 

/24nHS) 

PCN  2 

UrtaP 

119 

2600332 

19. ON 

1 10-bE 

SAT 

(T6.U/3.0-/S 

/24riHS) 

PCN  1 

UMaP 

120 

2604052 

19, 2N 

109. 7E 

SAT 

(IK  Data 

) 

PCN  6 

UMaP 

121 

2612252 

i9.6N 

lUb.3E 

SaT 

(IK  Data 

> 

PCN  4 

UmsP 

122 

2612262 

19. 5N 

113. lE 

SAT 

( IK  data 

1 

nuaa. 

3 

(CI)NF  u1> 

123 

2613152 

20. IN 

lUb.lE 

SaT 

(IK  UATA 

) 

PCn  1 

D«aP 

124 

2613362 

20, 5n 

10/. o£ 

SAT 

(IH  DATA 

) 

noaa.^ 

a 

(CunF  ul) 

12b 

2816-72 

19. 5N 

1U7. J£ 

SAT 

(Ik  data 

1 

PCN  3 

Df.aP 

120 

2623262 

19. 6N 

106. iC 

SAT 

(IK  DATA 

1 

PCN  b 

DhaH 

TYPHOON  ELAINE 

FIX  POSITIONS  FOR  CYCLONE  NO.  30 
0600Z  2«*  OCT  TO  06002  31  OCT 


MAX  08$ 

MAX  OBS 

DBS 

KIN 

FlT 

POSIT 

FIX 

FIX 

ACCHY 

fix  FLT  LVL  MIND 

SFC  WIND 

MlN 

700H8 

LVL 

Evt 

OKJEN- 

tti 

Uf 

MSN 

NO. 

time 

POSl  1 

CAT 

NAV-MET 

LVL  OlH  VEl  8Hn  KNG 

VEL  RNG 

SLP 

«6T 

ri/io 

form 

tatiun 

uU 

HAUAR 

NMdK 

1 

2122232 

U,2n  1-7. bC 

SAT 

<TU0/i 

.0  /  /  HMS)  PCN 

b  DMaP 

3 

4 

5 

6 

7 

B 

220157Z 

2210032 

2211052 

221-382 

2222052 

2222052 

2223152 

12. IN 

l3,bN 
U«2N 
l-.bN 
15.0N 
15.  IN 
la. IN 

147, 5t 

]-8«3£ 

147, ?£ 

]47,6e 
146. 9£ 
1-6. 8£ 
1-6. l£ 

SaT 

SAT 

SAl 

5aT 

sat 

SAT 

SaT 

<  IK  UhTA  } 

(  IK  DATA  > 

< IK  OA  TA  ) 

(  IH  DATA  } 

(11,5/1.5  /OO.b/2-MKS) 
(fl. 0/1.0  /  /  HhS) 

(Tl.S/i.b  /00.5/2-hHS) 

PCN  5 
PCN  6 
PCn  6 
PCN  8 
PCN  6 
PCN  5 

OnaP 

DmsP 

OHaP 

Om$p 

Ohsp 

dhsp 

T 

9 

2301382 

15. 8N 

1-6. i£ 

SAT 

(IH  UATm  ) 

PCN 

5 

Omsk 

10 

23(^9472 

le.4N 

1-4.6£ 

SaT 

(IN  DATA  > 

PCN 

8 

dmsp 

11 

231-202 

i  7. ON 

1-3. 3£ 

saT 

(IK  UAiA  ) 

PCN 

6 

umsP 

12 

231-202 

1  7.4N 

i-2.se 

SaT 

( (H  DATA  > 

PCN 

6 

DmSP 

13 

2320-92 

1  7.JN 

14i.8£ 

SAT 

(12,0/2,0  /00.5/23mKS> 

PCN 

3 

Omsk 

1- 

2323£82 

1  /,3N 

1-1 .3£ 

sat 

(IK  DATA  ) 

PCn 

5 

DhSP 

18 

2323282 

16. 6N 

l-l.bt 

SmT 

(12.0/2,0  /Oi.O/28hKS) 

PCN 

b 

OnaP 

16 

- 

16.8N 

1-1. 7£ 

SAT 

(Tl.5/1.5  /  /  hHS) 

PCN 

6 

DmsP 

1/ 

2-03012 

1  7.6N 

1-i.lt 

smT 

( IK  DATA  ) 

PCN 

5 

DMaP 

lb 

2-03012 

1  r.9N 

l-u  .Ot 

SAT 

(IK  UAIA  ) 

PCN 

b 

DmsP 

19 

2-065b2 

1  7,9n 

l-u.2t 

P 

6  2  700  340  2a  250 

3u 

30  2*0 

20 

- 

30b 

13 

12 

CIKC 

lu 

1 

20 

2-08652 

lb.  IN 

l-O.Ot 

H 

5  2  /Ou  1-0  20  50 

20 

35  «w 

-0 

999 

30b 

13 

XZ 

ciwc 

16 

1 

21 

2-09322 

17, 9N 

139. bt 

SAT 

(IH  UAIA  ) 

PCN 

S 

UHSP 

22 

2-U102 

16.  In 

139. 7e 

SaT 

(IH  UA]m  ) 

PCN 

5 

DHSP 

23 

2-12102 

18. 7n 

139. 5t 

SA  T 

(IK  DATA  ) 

PCN 

5 

UMSP 

24 

2-12302 

1  7.6N 

139. 7t 

P 

5  2  70U  360  25  2bO 

40 

- 

- 

- 

1001 

30b 

1- 

12 

CTKC 

16 

1 

25 

2-15-32 

18. 5N 

139. Ot 

SAT 

(IH  UAlA  > 

PCN 

b 

DHSP 

26 

2-15-32 

ld.6N 

l3b.-t 

sat 

(  IH  UA  f A  ) 

PCN 

5 

UMSP 

2  7 

2-22152 

Id.bN 

137. 9t 

SAT 

( IH  Dm (A  ) 

PCN 

6 

DMSP 

28 

2-23102 

16.  IN 

137.6E 

SAT 

(13.0/3.0  /01.0/2ShKS) 

PCN 

J 

DMSP 

29 

2-23102 

17. 7N 

13/.9E 

Sa  ] 

(12.5/2.5  /00.5/24MHS) 

PCN 

6 

DMSP 

30 

24^3102 

18.3N 

l37.7t 

SAl 

(  l2.0/2.0*/00.6/24nKS) 

PCN 

5 

DnaP 

31 

2423362 

17. 5n 

138.1E 

SAT 

(13. 0/3.0  /D1.0/28HHS) 

nuaa- 

3 

(CunF  01) 

32 

2502422 

1  7,6N 

13  V. 1£ 

SAT 

(IK  Data  ) 

PCN 

b 

DrtaP 

33 

2602-22 

16.9N 

137. -E 

SAT 

(IK  DmIA  ) 

PCN 

6 

DMaP 

3- 

26U9U82 

1  7.3N 

135. 9t 

P  lU  10  700  12U  30  150 

90 

35  150 

120 

99- 

302 

U 

12 

£<  IP 

t-M 

IbXit 

3 

36 

2610292 

19, ON 

133, 9t 

SAT 

(  IH  DATA  > 

noaa- 

3 

(CunF  uD 

30 

2610682 

1  7.-N 

T36.9t 

Sa  T 

(IK  DAIA  ) 

PCN 

5 

DMSP 

37 

2510662 

1  /,9N 

) 36«bt 

SmT 

(  IH  UAl a  ) 

PCN 

J 

DMaP 

38 

2610682 

1  7.6N 

l35. 7t 

SaT 

( IK  UA  T A  ) 

PCN 

8 

DMaP 

39 

2511612 

17, 6N 

l35.5t 

SaT 

(IH  DAlM  ) 

PCN 

3 

DMaP 

40 

2511612 

17, 9N 

l35.-t 

SaT 

( JK  DATA  ) 

PCn 

J 

DrtaP 

41 

26162-2 

1  7,4N 

13-. 7t 

SmT 

(IH  DATA  ) 

PCn 

5 

UnaP 

42 

2515252 

17,5n 

l34.6t 

saT 

(  IK  DAI  A  } 

PCN 

3 

uttaH 

43 

2521232 

17. ON 

l3J.dt 

P 

6  10  7uo  90  111  3-0 

55 

60  340 

bb 

983 

29b 

16 

12 

> 

. 

- 

44 

2522002 

17. ON 

1 j3.0E 

SaT 

(IK  DATA  } 

PCN 

J 

DHaP 

45 

2522512 

17. IN 

l3-.0t 

SaT 

(IK  DAIA  1 

PCN 

3 

unaP 

4b 

2522622 

17.3N 

1 J-.2t 

SaT 

(13.5/3.5  /111  .(I/2-hHS) 

PCN 

J 

DMaP 

47 

2602242 

16. bN 

132. l£ 

SA  T 

11-.5/4.5  /D1.5/2/hhS> 

PCN 

J 

DMaP 

4b 

2602242 

l6,9N 

I32.lt 

SmT 

( IK  DAI  A  ) 

PCN 

1 

UMaP 

49 

26U9202 

16,6N 

130. bt 

y 

3  2  7uu  320  60  2-0 

bo 

60  240 

To 

969 

283 

16 

15 

CTKL 

30 

6 

50 

2610432 

Ih.bN 

130. 5£ 

SaT 

(IK  DMiA  } 

PCN 

2 

DMSP 

84 


TYPHOON  ELAINE 

FIX  POSITIONS  FOR  CYCLONE  NO-  30 
O6C0Z  2^  OCT  TO  0600Z  31  OCT 


FIX 

1  IML 

FIX 

acchy  fix 

POb 

1  > 

CaT 

NaV-MET  LVL 

51 

?OlU43Z 

lo.bN 

130.46 

bAT 

(IK  Data 

52 

261 133/ 

1  7,  UN 

130.36 

SaT 

(IK  DATA 

53 

261133/ 

Ib.VN 

130.46 

SaT 

(IK  DATA 

54 

261140/ 

Is. UN 

l3u.0£ 

bAT 

(IK  OAIA 

bb 

2614‘»0/ 

io,  7n 

129.46 

P 

3  10  700 

bb 

261505/ 

17. IN 

I29.lt 

SAT 

(IK  OAIA 

5? 

26ib0b/ 

1  /.ON 

130.16 

bAl 

(iH  UATA 

bb 

262144/ 

1  /.ON 

127. 76 

( IH  OAIA 

MAX  Od*- 
FLT  LvL  WTHO 
DIK  VLL  BHl>  Hhb 


MAX  OBS 
:»I-C  lalNO 
VuL  dHd  RN6 


UbS 

min 

ftT 

MIN 

/UOMb 

LV, 

EVfc 

SLP 

M6T 

Tl/IO 

FORM 

POSIT 

OHIEN-  tYe  OF 

IaTION  oIa  HAUaR 


MSN 

NH(jH 


59 

60 

2/0015/ 

<r/O0lb/ 

16.9N 
16. ON 

127, 3£ 

12/. 2e 

SAT 

saT 

6 1 

27y34b/ 

16. 7n 

126. 9£ 

SAT 

62 

27uj4b/ 

1  /.ON 

126, 7e 

SaT 

63 

?7UJ47/ 

16.6N 

126. 7e 

SAT 

64 

27u4UU/ 

16. 6N 

]26.6t 

p 

6b 

2?U6J0/ 

1  /.ON 

l2b.5E 

P 

60 

2/1U27/ 

1  /.UN 

124. 9t 

SAT 

67 

271027/ 

i  /.UN 

l24.9e 

SAl 

66 

2/1249/ 

16. bN 

]24.oe 

bAT 

69 

2/l2b6/ 

17. IN 

124. 4E. 

SaT 

70 

2/1266/ 

1  /.4N 

124,4£ 

SA1 

71 

271430/ 

17.  JN 

12J. 7£ 

72 

2/102B/ 

1  /.3n 

123. 1C 

SaT 

73 

272311/ 

1  7.3N 

122«4£ 

SaT 

74 

2/23D7/ 

1  /.ON 

12U7E. 

SAT 

7b 

2?23b7/ 

1  /  .ON 

121. 5E 

bAT 

26U113/ 

lo.bN 

]2u.6t- 

SAT 

7/ 

20U326Z 

1  /.6N 

120.96 

SaT 

7b 

P60J26/ 

1  /,  /N 

]20«6t 

SaT 

79 

26U940/ 

1  Z.dN 

119. 6t 

P 

uu 

?61 164/ 

1  /,9N 

llb.bt 

bAf 

61 

261204/ 

16.6N 

119. 4£ 

62 

261236/ 

IH.  In 

1 lb.7e 

bAT 

63 

261236/ 

16. 3N 

i 16. 6£ 

SaT 

64 

261430/ 

1  /  .9n 

116.6£ 

P 

6b 

.  261010/ 

1  7.9N 

116.46 

SaT 

66 

261610/ 

16. ON 

118. bC 

bal 

6/ 

261610/ 

IH.UN 

1 ie.5£ 

Sal 

66 

261610/ 

Ib.ON 

SaT 

69 

262265/ 

lb.2N 

1 1 /.ot 

SAl 

) 

) 

190  db  l^n 

) 

) 

_L 


(Tb.o/b.o  /O 

0.5/22mHS> 

PCN 

1 

(lb. 0/5.0  /S 

/24MhS) 

PCN 

1 

( fb.O/b.b  / 

/  mhS) 

PCN 

1 

(IK  DATA 

» 

PCN 

1 

(iO.O/o.O  / 

/  MKS) 

PCN 

1 

3  700 

190  9u  100 

25 

3  7ou 

30  no  300 

30 

1 

( I H  UAIA 

) 

PCN 

2 

(IK  UAIA 

) 

PCN 

1 

PCN  1  OMbP 
HCN  1  OmSP 
HCN  1  UMbH 
NOAA.i 
60  -  - 
eCN  1  Omsp 
PCw  I  Omsk 

PCW  i  OH&P 


(CUnF  Ul) 

966  279 


1?  ELTP  N>S  AUXm 


<1H  OAIA 
( IH  UA{ A 
(IK  UAIm 

i  2  ?0U  330 

(IK  Data 
(IK  DAI h  ) 

(lb.u/b,0  /S  /24hK^) 


Vb  24(1 

» 


DmsP 

OMbP 
DHSP 
OhsP 
DMaP 
70  IbO 
BU  3u0 

0«bP 
OMbP 

huAA~3 
PCN  1  OMbP 
PCN  1  OMbP 
60  «  - 
PCN  i  UMbP 
PCN  2  UMbP 
PCN  1  U«bP 
PCN  I  UHaP 


26b 

259 


17  U 

19  l3 


943  25b  2U  13  CTRC 


(Ib.O/b.5  /w0.b/2t>nK$) 
(iK  UAlA 
(IN  umTa 
J  b  ?0y 

(IH  DATA 
(iH  DATA 
(iH  DATA 
(IH  DATA 
J  b  700  bO  9u  330 

t IK  DA  TA  I 

(IK  UAIA  I 

( Ik  OA (A  ) 

( IK  OAIA  ) 

(l4,S/b.5«/Ml.b/42wKS) 


) 

) 

iO 

) 

> 

> 

» 


NUAA.3 
PCN  3  U«bP 
PCN  3  UfibP 
7o  65  JU 
PCn  4  UMbP 
NUAA-3 
PCn  3  OMbP 
PCN  3  DnbP 
100 
PCN 
PCN 
PCN 
PCN 
PCN 


262  lb  li  CIRC 


(CUNF  01> 


3  OHbP 
3  0«bP 

3  OrtbP 

4  OMbP 

3  ONbP 


284  14  lo  cr»c 


91 

92 

93 

94 
9b 

96 

97 
96 
99 

100 

lul 

102 

103 

104 
10b 
lOo 


107 

10b 

109 

llU 

111 

112 

113 

114 
lib 
1  16 
1  W 
11b 

119 

120 
121 
122 

123 

124 
12b 


2901202 
2901202 
2903102 
2903102 
2909362 
2911362 
2912002 
291 3152 
2914012 
?91bO02 
2915512 
2915512 
2921102 
2922402 
2922402 
29230U2 


19.  IN 
IH.  IN 
lb.9N 
lb,9N 

19. 4N 
W,2N 
2<j«  In 


I lb.3£ 
iio*9e 
IIY*  It 
117, 3£ 
116, oE 
1 lb«2c 
] l5.bt 


30UOU02 
3U01002 
3{i(;l022 
3001022 
3001372 
30U3002 
J004002 
3004322 
300b20Z 
3UU6002 
iUU  /002 
JOi 1232 
1011232 
JU12O02 
3013432 
3014602 
301/142 
3O21O02 
3022242 


19.2n  114.26 
2(1*4N  116. U 
2ii«2n  116. 2C 
20, 9N  114.96 
2l.dN  116. 06< 
2o.6n  114. jt 
21. 2N  114.16 
21. 2N  113.36 

CO./N  li4.26 
2o.bN 


2i>.9N 
2o.bN 
2(1. 9N 
2u.bN 

2  i  .  ON 
2l  .ON 
2l  .  IN 
20. 7n 
2u,9N 
2o, 9n 
2  1  .UN 
21. 2n 

2  1.  UN 
C  I  ,bN 
2u.dN 
21.0N 

2i,,9N 
2i  .9N 


114.16 
1  14.06 
113.66 
1 13.66 
113,06 
113.96 
1  13.66 
113.66 
113.66 
113.66 
1 13.66 
1  13.36 
113.66 
1 13.56 
113.26 
I  ii.bd 
113.76 
113.36 

113.66 


(l4,o/b.O  /W1.0724HKS) 

SAl  ( 14.0/4,0  /  /  hKS) 
SaT  (Tb.b/b.b  /  /  mKS) 
SaT  (T4,5/4,b  /S  /27mKSJ 

SaT  (ib.O/b.O*/S  /27nKS) 

H  10  b  /OO  200  bv  110 
bM|  (IK  DA  I A  ) 

Lh(JH  -  ///// 

bal  ( IH  UAIm  j 

bAl  (IK  DATA  ) 

LmuK  -  ///// 

SAT  ( IK  DAI  A  ) 

SAT  (IK  UAiA  ) 

LKDn  -  30/// 

SAf  { l3.y/4.S-/Wl .b/ZbNKSl 

bal  (l4,b/4.b-/S  /24mMS> 

LhPK _ «  2y/// _ _ 


NOAA.3 
PCN  b  Omsk 
PCN  I  OnbP 
PCN  1  OMbP 
PCN  1  y«bP 
100  40  120  ]2o 

PCn  6  0«SP 

nuAA.3 
PCn  6  UhSP 


(CDNF  u2) 


977  290  13  lo 


PCN 

PCN 


PCN  b 
PCN  b 


OMbP 

PHbP 


OwbP 

DHbP 


LhUH 

LmUH 

bal 

bMl 

bAT 

LrtDK 

LhUK 

SAf 

LHUH 

LHUH 

LhUH 

bA  1 

bAT 

LHUH 

bAl 

LhUK 

bMl 

LHUK 

SmT 


(  ( 3 
(  IH 
(13 


2b91/ 

•  2b91/ 
,0/4.y-/WU 

UAIA 

.0/4.0  /HU 

•  2b4// 

•  2591/ 

UAI  M 

'  bb/// 

•  bb/// 

'  ///// 

UA  TA 
DATA 

•  3062/ 

UAIA 

•  2061/ 

UAIm 

•  20/// 
5/2.5-/W1 . 


22*3n  114*21 
22. 3N  114. £6 
22.3N  114.26 
22.3N  il4» 


*26 


PCN  3  UMbP 
PCN  b  UrtbP 
NUAA-3 


PCN  b  OnbP 


PCN  6 
PCN  6 


UHbP 

Vi*sP 


PCn  3  O^bP 
PCN  6  DrtbP 


22.3N  ]i4.26 
22. 3N  ]i4.2< 


22.3n  114.2t 
22. 3N  114.26 

22.3N  114.21 
22. 3N  li4«2E 
22. 3N  114.26 


22. 3n  114.26 
22«3n  114.26 
22.3N  114*26. 


12/ 

310000/ 

3lyU43/ 

20. ON 
2o .  /N 

113. Ut 
113. Ot 

lkuh 

SmT 

-  2o/// 

(12.0/3.0  /WU0/24nHS) 

PCN 

J 

pMbP 

22. 3n 

1 14.2E 

2u  .ON 

1 12. Ot 

bA  1 

1 T2.b/3.b>/W2.0/24MK$) 

PCN 

6 

UHbP 

129 

3111300/ 

.  /N 

1 12. 7L 

LhUH 

1  Jo 

-310414/ 

2ll  .DN 

U2./t 

SmT 

tlK  OAla _ l_ 

1 t4.2e 

131 

I.' 10  026/ 

1  7.6N 

1 lU.2t 

bAl 

(IUb/U5  /S  /26hKS» 

PCN 

3 

DmsP 

■  »1  0366/ 

1  /.3N 

lw9.6i 

bAT 

< IK  UA lA  I 

PCN 

3 

UrtbP 

85 


u2UU07i' 

u2uJJ7^ 
020JJ7Z 
u2H)J7Z 
u2iU<»0Z 
U2l<f07Z 
(I212I6Z 
u2124tiZ 
U214J0Z 
u2i618Z 
■}2232QZ 
030022Z 
UiOUOZ 
U30317Z 
U3U31U2 
u3u31dZ 
u3i203Z 
03J6UOZ 
0323u4Z 
U^0li22 
040«>4lZ 
U4l i4BZ 


«U/2omkS> 

i  \  j*U/J.O-/Dl •y/24MhS> 
<T3«0/J»b  /  /  mHS> 

<  i2V5/^.b*/iJ]  .U/2‘*nHS) 

(  IK  UAIA  ) 

<1K  OAIa  > 

t>  5  /(ju  160  2u  120 

<  Iri  UAU  \ 

<  IK  UAFA  I 

(IH  UAtA  ) 

»  S  70o  100  bb  360 

(IK  UATA  ) 

(TJ.b/J^S  /Ul.Q/20nKS) 
(TJ,5/3«S  /D0«b/2JnKS) 
(14.0/4*0  /DUa/2b'iKS) 
(iH  DATA  ) 

(IH  DATA  ) 

(l3.S/3*b  /Oi*(J/27MKS) 
(IN  DATA  ) 

(IK  OAlA  ) 

(li.5/2.a"/w2*0/24HHS) 

(  I3.0/4.0-/WI*0/24hkS> 

( IK  DA (A  > 

(IK  DATA  > 


KCN  b  DhS»' 
HCn  b  OmSP 
HCN  6  0«Sf* 

40  “  - 

»iOaA.3 

PCN  b  OmSP 
KCn  b  DrtSP 

loo 

KCN  b  UmSK 
Kcn  b  uhsk 

N(iAA-3 

HC»»  J  Omsk 
hOAA>3 
PCm  6  DnSK 
PCM  3  OMSK 
PCn  b  Omsk 
PC-v  b  Omsk 
PCM  b  OHSP 
“PCiTb  UMSP 
PCM  b  DmSp 
PCn  3  D«SP 


((.omF  o/i 


TYFHOOr:  GLORIA 

FIX  POGITIO.'iS  FOR  CYCLONE  L’C.  32 
OOOOZ  C3  NOV  TO  1200Z  05  W'-V 


FIX 

NO.  TlMt 

1  2V232UZ 

2  oioyioz 

3  l;l2i53Z 

4  01222!>Z 
b  ui2324Z 

5  uZuiSSZ 
7  ozudsaz 

6  U2nU6Z 
y  ii2J437Z 

U 

11  '>22?3VZ 

12  u2234ttA 

622348 


7.5n  148 
b.9N  142 

6,4N  142 

6.5m  142 
S«5m  i4l 

e.4N  )4l 

S.7m  I4i 

6. JN  141 
ft.4M  141 
7.0M  14U 
7.0M  141. 

7, »M-  t^l, 
/.Bn  14U, 


FJA  ACCHt 
CaT  nAV-mET 


MMX  DBS 
FLT  CvU  hImu 


HAA  ObS 
SFC  WlMU 


UIK  VtL  BH<>  HN(^  VEt  BAO  RNB 


«1M  fLt 
700MB  LVL  Ete 

«6I  ri/To  K)km 


ttl  SaT 

bAl 


(luo/1. <j  /  /  hKS) 

(IK  UATA  "  } 
(T2, 0/2.0  /01.0/22nKS) 
(iH  UAIa  ) 


<T2. 0/2.0  /U1.0/24hMSI 


(iK  DATA  > 
(IH  DATA  ) 
(In  DATA  I 
(IH  DATA  1 
(l2.‘>/2.b  /OO.b/2JMHS) 
(T2.5/2.b  /  /  HhS> 
U2.5/g.%  /&4U  - 


PCM 

b 

DH^P 

PCm 

0 

UMbP 

PCn 

5 

l>«9P 

PCM 

S 

PM9P 

N(JAA. 

3 

PCN 

i/«aK 

PCM 

6 

Om9P 

PCN 

b 

O.MiP 

PCN 

b 

OwaP 

PCN 

b 

On^k 

NDAA. 

3 

PCM 

9 

OMaP 

PCN 

b 

OHaP 

86 


fix 

I  IMC. 

FIX 

ACCHV  HX 

PObl  1 

CAT 

naV-M£T  LVL 

bl 

ubyvib^ 

1  7, On 

l£b.2t 

F 

s  b 

1  Toy 

52 

U61U7<' 

1  /.In 

i£4.  ri 

5aT 

(IK 

data 

bJ 

"6Ulb<j 

1  7,2N 

l£4, jt 

SmT 

<  IP 

b4 

yei5U4Z 

1  /.2n 

UJ.  Tc 

SAT 

(IH 

UmTA 

5b 

u61o46/ 

1  f,lN 

K4.0E 

SflT 

(IK 

DATA 

be 

uo22i0^ 

i>^.0N 

SAl 

(IH 

OAIa 

FIX  POSITIONS  FOH  CYCLONE  NO.  32 
OOQOS  03  NCV  TO  12002  09  NOV 


MAA  Ob<; 

flt  lvl  MrMO 

OIR  VbL  t>R<i  MN<^ 


130  Itli  60 


u  ?uyl7Y 

n7yyi  /z. 

y7ol*K»Z 


ib.UN 

io,UN  ]^l.o£ 

1  i^u*9e 

W.'JN  l<;o»bE. 
J»1,UN  l<;0.bc 
id.<;N  i£!U«4£ 


SAT 

SaT 

Sa7 

LHUK 

LKPH 

LKUK 

^AT 


(U.O/6.0  /W1.S/<*4hHS 
(H.O/b*u*/Wl»  S/^6hHS 
(16.0/6.0  /l>Ub/i*briHS 


IS 
PCN  1 
PCn  1 
PCN  1 
PCN  3 
PCN  1 
PCN  3 


mAa  UBS 

SfC  «iND 

Vll  0P6  KN« 

UBS 

MIN 

SLP 

MIN 

^UOHB 

M6T 

»-lT 

LVL 

Ti/To 

EVt 

FOHM 

ORIEN- 

IaTIun 

eye 

uIa 

POSJT 

Of 

MaUAP 

MSN 

nhbh 

140  60  15 

Wl 

250 

2V  lo 

ClNC 

2U 

b 

Dm^»' 

OnbP 

Dm^P 

0«bP 

L>M:}P 

DHbP 


PCN  3  UMaP. 

noaa.j  (CUNF  o^> 

-  6u  PtKCtNT  HALL  ClOUUt  ELlIPTiCAL  EYE  N^S 

-  by  PfcKCENT  »<ALL  CL0UU«  tLclPTjCAL  EYfc  NAS 


M6.Ct/o.O  /S  /2**»iHS) 


64 

y/tj34b2 

lo.2N 

12U«b& 

SaT 

<1K  UAIA  ) 

6b 

•  u  /034b,i 

1  z.yN 

12U.4L 

LkUH 

66 

0704004 

(H.ON 

120.32 

LHUH 

67 

0  7U4 J02 

Ih.On 

120. IE 

LHUh 

6b 

0  7obyo2 

16. ON 

120.0E 

LHUK 

-  tCHOtS  DtSOKUANIiLI- 

bV 

o7UbJ02 

Ib.UN 

1  iS.SE 

LhUK 

-  7b  PtWCtNT  aAlL  Cl 

70 

oTOsoO.^ 

ll.2N 

119. 2L 

LhUH 

n 

u  /i  iOU 

1  6,  7n 

1 is.bE 

SAT 

IIK  DATA  ) 

U  7i 1014 

(M.  7n 

1 19. 3£ 

SaT 

1 1 K  ITA 1  A  ) 

M 

07121 U 

i9.4N 

1 IS.bE 

SA  [ 

(IK  DA)A  ) 

7h 

U  7l^rbBZ 

I'l.bN 

119. IE 

SAT 

( Ik  ua  ta  ) 

fb 

n/lb<J74 

IM.bN 

llo.U 

SA1 

(IH  UAiA  ) 

7b 

u7i JhaZ 

Is, On 

1  iO«3E 

SA  ] 

(IH  UA(A  > 

77 

.•//3bB4 

2u.In 

1(7, 7L 

SAl 

(14.0/4,0  /s  /24HHSI 

70 

0  7^ jbtiZ 

Is. ON 

] 10. OE 

SAT 

(14,0/4,U  /S  /24mKS> 

7V 

OOUUJJZ 

is, ON 

1 1 7.9E 

SAT 

(l4.5/b.b  /•1.5/2^mKS» 

bo 

Obyj Jy/ 

20.0N 

1 1 7.6E 

f  10 

10  7ut>  140  3s  bn 

01 

IJUU327Z 

2n.2N 

1 1 7.b£ 

SA  T 

L14.0/3.o«/62.0/24mKS) 

b2 

oOoJc;?/ 

2u.bN 

11?. 6t 

SaT 

(IK  UATA  ) 

bJ 

0004494 

2u.4N 

1 1 7.bc 

K  10 

b  Zoo  210  3b  ion 

B4 

00(0464 

21 .9N 

1  iY.aE 

sa1 

< ik  OAf A  ) 

bb 

0012264 

21.  IN 

1 Ib.oE 

SaT 

(iH  UAIm  ) 

bb 

00(2404 

22. IN 

11 7.2E 

saT 

<1K  UAIA  ) 

/ 

«>bU234 

22. 2N 

1 16.bE 

saT 

<1H  Ua|A  ) 

bo 

.  0616064 

22. 3N 

1 16.9E 

SA 

<iH  UAfA  > 

OblbOVZ 

22. 2N 

1 16. oE 

SAT 

(IH  DATA  ) 

90 

0623294 

21. 9N 

1 16. 9£ 

Sa 

(IK  UAfA  7 

Vi 

l  b£3404 

22. 4N 

1 lb.7E 

SaT 

(<2«b/3.S  /«l.b/24HKSI 

V£ 

0SUO104 

22, 2N 

i lb. bE 

lkuk 

-  3l/// 

93 

yVyU24 

22.<»N 

1  lb. 7E 

SaT 

( l2.5/3.5-/bl.b/2bhKS» 

94 

oSylH34 

22. bN 

1 Ib.bc 

SAT 

(13. 0/4. y  /bU5/2bMHSl 

9b 

USJ3UU4 

22. 3N 

1 lb.4E 

UkUH 

-  bl/// 

so 

WS03U04 

22.  7n 

J ib.TE 

SaT 

< IH  UAIA  ) 

97 

t»yybOU4 

22.3N 

] i6.4E 

LhUH 

-  bb///  USfNRY 

SO 

USOSU04 

22. IN 

] i6.2E 

LHUH 

-  bb/// 

SS 

09(2124 

22. bN 

1 (6.0E 

S«T 

(IH  UAIA  ) 

lOu 

0912374 

22.  7n 

1 I6.0E 

SaT 

(In  OAU  ) 

PCn  J 
PCN  3 


6HdP 

un:>P 


>UUt  CIklUlah  £YC 

PCN  3  UHbP 
PCn  3  UMbP 
NOAA.j  ( 

PCn 
PCN 
PCN 
PCN 
PCN  3 


16. 6N  120.3E 
16. 6N  i2u*3£ 
16. bN  t20.3£ 

16.6N  i2o*3E 
tb.bN  120.3C 
ib«6N  ]20*3E 
i6.6N  i20«3E 
16. 6N  1^0«3E 
16. bN  i20«3£ 


ONbP 

UMbP 

OrtbP 

DnbP 


NOAa.3 

3o  AS  2'«U 
PCn  I  0«bP 
PCN  1  UMbP 
60  40  £40 

PCn  3  UMbP 
PCN  b  OrtbP 
PCn  3  urtbP 
NOAA.3 
PCN  b  UrtbP 
PCN  b  i>-»bP 
PCn  3  UNbK 
PCn  3  OKbP 


ic  UNF  0 1 » 

40 

966  29U 

lb 

13 

35 

9B7  298 

14 

13 

(CunF  ui> 

PCN  3  UMbP 
NOAA.3 


PCN  3  UHbP 


PCn  b  OHbP 

NUAA.j 


10 


22.JN  1U.2E 


22. 3n  liv.tt: 


22.3N  114. 

22. IN  IIA.JE 


T.ROFICAL  STORM  HESTER 

n>:  POSITIONS  for  cyclone  no. 

1200E  14  WCV  TO  12002  15  :i‘' 


MAX  ObS 

MX 

ACCHY  *■  1 

•LT  LVL  mi 

1  IMt 

PU 

■*1  1 

CAT 

NMV-M£r  LVL  OIK  VEL  BHi. 

1 

i i23c94 

2 

.bN 

122 

.9e 

SAT 

Ki 

■b/l .0 

/uo 

•  5/24r*H^J 

2 

1 jOOUb4 

4 

.3n 

121 

.2E 

saT 

111 

.5/1 .b 

/ 

/  riHJ> ) 

1 JUO^o^ 

) 

.  In 

121 

.be 

SAl 

(2 

.0/1, b 

/u« 

,b/2SHKS) 

4 

(t 

.3n 

12J 

3E 

SAl 

(  IK 

data 

S 

isi  UJ2 

1-. 

,  UN 

IJ9 

IE 

Sm  T 

IK 

UaIm 

6 

1  JU30Z 

If 

»SN 

Kb 

Oe 

SaT 

(In 

UA  lA 

1 312S04 

iw 

IN 

1(9 

lE 

SaT 

IH 

UAIA 

b 

1 J£j3y2 

1. 

ON 

I  7 

it 

Sa  T 

1  i 

5/1. b 

/s 

/24mmS> 

s 

140  1^^;/ 

i  <» 

bN 

116 

6E 

SAT 

1  1 

b/Ub 

/ 

( J 

bN 

lib 

OE 

SAl 

12 

5/2.5 

/uo 

.b/2SHKS) 

li 

1  4  0  3 1  7  Z 

1 J 

‘•N 

1  10 

2E 

SA  r 

1  IN 

UA  M 

12 

l4l0bS4 

1 J 

<.N 

1  (4 

2E 

oaT 

(IK 

UATm 

I 

U 

1  4  1  0554 

1  J 

4N 

J  14 

4E 

SA  1 

(IK 

UM1  M 

14 

1 4 jdi 

ij 

3N 

1(4 

oC 

SaT 

(  iK 

UA1a 

IS 

14i53«i 

13 

*»N 

1(3 

It. 

sa1 

(  IH 

UAU 

lb 

14?jjtl4 

13 

2n 

K1 

IE 

SaT 

(  In 

UAIa 

) 

U 

jSyl 134 

13 

IJ 

2N 

IN 

110 

KO 

"TT” 

9E 

SaT 

smT 

(i3 

<13. 

b/J,5 

0/3.0- 

/ 

/U1 

/  MKS) 
.b/24MHS) 

19 

1  bo4404 

J.l 

ON 

110 

OE 

SaT 

(IH 

UaIm 

2y 

ibl2224 

12 

SN 

10/ 

yt 

SaT 

(IN 

UA  1  A 

> 

MAX  OB5 

SFC  wlND 
•fix  bM6  HNO 


UBS 

HlN 

SLK 


HIN 

7OOH0 

Hi,r 


r-cT 

LVl. 

Tl/To 


EYT 

FnHM 


UKILN- 

lATlON 


ETf 

UlA 


KUSIT 


NOAA.3 


PCN  6  i^SP 

NOAA..3 

PCn  b  l»«bP 
PCn  b  U.^bK 
noAa.3 
PCN  b  Uib*' 
PCN  b  UfliK 


b  uwbP" 
NOAA.3 

PCn  j  UHbM 
PCN  b  up'bP 
PCN  b  WHbP 

NO A A- 3 
PCN  6  UHbP 
PCN  3  OHb>* 
PCN  t 


PCN 

PCN 

PCn 


UM5M 

UHbP 

UNbP 

UMoP 


MSN 

nmbh 


87 


TYPHOON  IRMA 

FIX  POSITIONS  FOR  CYCLONE  NO.  3i* 
1200Z  21  NOV  TO  0600Z  02  DEC 


FIX 

NO* 

_ 1_ 

a 

3 


TIMt  HU 

7. On 


FIX  ACCHY 

cat  NAV-MET 


Fix 

LVL 


MAX  U6S 
FLT  LVL  WIND 
OIR  VtL  6HG  KN6 


HAA  OfiS 
SPC  WIND 
V£L  BR&  AN6 


DBS 

MIN 

SLP 


MIN 

700MB 

HGT 


Tl/IO 


EYfc 

FOMM 


UHIEN-  tY£ 
TaIIUN  UIa 


KOSIT 

UF 

HAOaR 


NSN 

NM0K 


I5A«9£ 

1&5.0E 

i5&*oe 

154*B& 

i5j.7e 


SaT  (I<?*0/2.0  /pi  .Q/IfOHHS>  NOAA-3 


_ l_ 

b 

_ 9_ 

10 

11 

IJ 

15 

16 
17 
1» 
19 
^0 
21 
22 
23 
2A 

25 

26 
27 
2B 

29 

30 

31 

32 

33 
3A 
3S 
3b 
37 
3B 
39 
AO 

41 

42 

43 


1 /0B27i 

171019^ 

17132U 

172110Z 

■1722374 


9, IN 
10. ON 


lO.ON 

-IQ.IN 


SaT  <Ih  OAIA 

SaT  <IH  DATA 

SaT  (IH  OATA 

SAT  (lUO/i.O 

AAT  <1KDA1A 


i8{)9S44  lU.SN  152, 7£  SaT  (IK  DAIA 


mKSI 

_ _ » 


19093B2 

192Q392 

2009232 


9.0N 

B.6N 

7,7n 


14/.2E 
I»B*0£ 
143. IE 


SAT  (IH  data 
SAT  (11. 0/1.0 


HCN  b  OMsH 

NUAA-3 

HCn  6  omsH 
HCN  S  WMbH 
HCn  b  OMbH 
HCN  S  U<HbH 


PCN  ti 
PCN  S 

PCN 


UM;>H 

UN5.P 


- -  SAT  ( IH  DATA  ) 

20222B2  7,9N  141. BE  SaT  (12. 5/2. S  /01,5/24HHS) 

- 6.8N  t43*0£  SaT  (Tl.S/l.S  /D0.S/24hHS> 


21U24B2 

2109U72 

2111092 

2112052 

2115302 

2121332 

2121502 

2123052 

2123052 

2123052 

2123382 


9.5N 
9.bN 
8.3N 
9.5N 
9.5N 
11. 2n 
U.SN 
11.7n 
11*2n 

10. 2N 
11*0>^ 


143. 3e 
i42*oe 
139.5£ 
141. BE 
141. 5£ 
140.UE 
140. BE 
]40.5E 
140. bE 
140. OE 
140. 7E 
140. 3£ 
140. 2£ 
140. 0£ 
140. 5£ 
14O.0E 
]4o.3e 
140. 2£ 
140. 3£ 
139.be 
139. QE 
]39.3e 
139. 2e 
139. l£ 

137.96 
I3B.SE 
13B.2E 
13B.0E 

137. 36 
137. 6E 

136.76 
136. 0£ 
136.SE 
135. SE 
13b. 9£ 
I3b.4e 

136.46 

135.66 

135.76 
134.56 
134. 7e 

134.56 

134.66 

133.76 

133.46 

133.56 

133.36 
1-33«2£ 
l33.o£ 

133.16 
133.26 

132.16 

131.96 
]32.6£ 
132.3E 
132.3E 
132. 5E 
l3i.8e 

131.96 
l3i.9£ 
132. 0£ 

131.46 

131.36 

130.96 
l3o.d£ 
131.06 


SAT  (IK  DATA 

SaT  (IK  DATA 

SAT  (IK  DATA 

SAT  (IK  DATA 

SAT  (IK  DATA  ) 

P  10  3  1500  120  J5  7 

SAT  (IK  DATA  ) 

SAT  <Ti.5/l.S  /S  /24hKS) 

SAT  (U.5/1.5  /  /  MKS) 

SaT  (U.S/1.5  /  /  mKS) 

SAT  <T2.5/2...5  /S  /24hKS) 


OMSK 

NOAA-3 
PCN  b  UHaH 


(CunF  Ull 


PCN  5  U.naH 
PCN  o  DHsP 
NCAAa3 
HCN  5  UMaH 
PCn  5  OmsH 
BO  25  70 

PCN  S  OmSH 
HCN  5  Omsk 
PCN  5  UrtaH 
PCN  5  U«aH 


(CunF  02) 

BO  997 


(COnF  02) 


22U043Z 

2202302 

2203042 

2209334 

2210242 

2211472 

2215JU 

2215112 

2222472 

2222504 


2302114 

23U2U2 

2305062 

230B35Z 

2310182 

23U2B2 

2311342 

2314532 

2314552 

2321192 

232U02 

2322302 

2400012 

24O0102 

2400102 

2401522 

24032B2 

2403542 

241(i032 

2410032 

2410502 

2411062 

2414342 

24224bZ 

2423142 

2423522 

^423522 


lu. 3n 
11.2N 

10.3n 
11. IN 
U.Sn 
11. 3n 
11. IN 

11.  Bn 

12.  bN 

12. 2N 


iU9N 
12.0N 
12.3n 
12. 7n 
13.2N 
13. 9N 
13. ON 
12. 9N 
13. bN 
13. bN 
13. 3N 
13. 7n 


H  3  5  1500  260  36  Ibfi 

SaT  (IN  DATA  ) 

P  5  -  IbOO  30 

H  10  20  700  100 

SAT  (IH  OATA 

SAT  (IK  DATA 

aAT  (iH  DATA 

SAT  (IK  DATA 

SAT  (13.0/3.0  /01.5/24hKS> 

SAT  (T3. 5/3.5  /01.0/23mKS) 


25  300 
30  360 


IB  40  i5u 
PCN  5  UMiP 
15  20  3oO 

40  20  340 

N0AA-.3 
PCN  5  UMsP 
PCN  3  UrtaH 
PCN  5  unaP 
PCN  b  UMaP 
NOAA.3 


18  997  37  23  - 

10  99b  37  23  - 

30  994  304  13  l2 

(CONF  u2J 


SAT  (TJ.o/3.0*/01.5/27riKS) 
SAT  (IK  DATA  ) 

P  5  5  70o  160  55  BO 

P  5  5  7oo  110  /n  20 

SaT  (1a  data  ) 

SAT  (IK  DATA  ) 

SaT  (IK  DATA  ) 

SaT  (IK  data  ) 

SAT  (IK  DATA  ) 

SaT  (IK  OATA  ) 

SaT  ( T4.0/4.0«/pi •0/19hK$) 
_P__.  i  700  170  B2  70 


PCN  1  UHSP 
PCN  1  DMSP 

9o  SO  60 

iSo  65  20 

PCN  3  UnaH 
PCn  3  OHaP 
nUAA.3 
HCN  I  UMaH 
PCN  3  DMaH 
PCN  3  UMaH 
PCN  3  UMaH 
3s  70  BO 


90  9B3  29b  1%  1]  .  .  - 

bO  9B5  29S  15  -  El  IP  N-S  40X20 


40  975  2BB  14  11  CTKC 


15 


47 

4B 

49 

50 

51 

52 

53 

54 

55 
5b 
57 
5b 
59 

,,^V 

61 

62 

63 

64 

65 

66 
67 
6B 

69 

70 

71 

72 

73 

74 

75 
7b 
77 

-78 

79 


13.2N 
U.5N 
14,UN 
13.BN 
13. VN 
U.ON 
U.5n 


i4.4N 

U.  7N 

14.9N 
15. ON 


IS. ON 

15. ON 
15. ON 
15. IN 
15.3N 
15. 4N 
15.4N 
15.5N 
15. bN 
15.5N 
15. 7n 
l5.bN 
15. bN 
15. 7n 
I5.6N 
15. BN 
15. BN 
15. 5N 
ib^lN 
15. bN 
15. 6N 
15. 5n 
15. bN 
15. bN 
15.  7n 
15. BN 
15. 9n 
iS.bN 
15. 5n 
15. BN 
15. BN 
15.  /N 
15. 9n 
15. 9n 
IS.  7n 
15.BN 
16. 2N 
15. BN 
16. ON 
15. 3n 
15. 7N 


SAT  <14.5/4.5  /01.0/24MKSI 

SaT  (IK  DATA  ) 

SAT  (14.5/4.5  /01.5/24MRS) 

SAT  <IK  DATA  ) 

H  2  2  70l^  190  7b  90 

SAT  (IK  DAlA  ) 

SAT  (Ik  DA (A  I 

SAT  (IK  data  ) 

SaT  (IK  UAIA  ) 

SaT  (IK  DATA  ) 

SaT  (IN  DATA  ) 

SaT  (IK  DATA  ) 

5AT  (15.5/5.5  /01.0/23nKS) 

SaT  (T5. 0/5.0  /01.0/22nHS) 

_SaT  (15.0/5. Q_/DQ.5/24mHS) 


NOAA.3 
PCN  3  UMaH 
HCN  3  UttaP 
PCN  3  U«aP 
bo  75  90 

PCN  I  UMaH 
PCN  1  UMaH 
PCN  1  UmSH 
NOAA.a 
HCN  2  UHaP 
PCN  1  UMaH 
PcN  1  UMaP 
NDAa.3 
PCN  I  UMbH 
PCN  1  UMaH 


bo  973  285  13  ll  CTKC 


(CONF  oU 


81 

82 

83 


8b 

87 

8B 

89 

90 

91 

92 

93 

94 

95 
9b 

97 

98 


2503152 

2503152 

2503152 

2509472 

2509472 

2510002 

2512002 

2512332 

2512332 

2516572 

25J5572 

2515572 

2515572 

2522302 

2522302 

2523332 

2523332 

^23332 


2600242 

2602572 

2602572 

2602572 

2603502 

2606352 

2611132 

2611142 

2611142 

26111b2 

26i21b2 

2612152 

26l2lb2 

2615382 

2615382 

2622022 

2622152 

2622152 

2623152 

2623152 

2623392 

2702382 


SaT 

SaT 

SaT 

SaT 

SaT 

P 

SAl 

SAT 

SAT 

SaT 

SaT 

SaT 

sat 

SAT 

SAT 

SAT 

saT 

-SaI 


(15, 

(IM 

(Tb. 

(IK 

(IK 

(IH 
(  IK 
(IK 
(IK 
(IK 
(IK 
(IH 
(In 
(IN 
( To, 
(  16. 


/  mHS) 
) 

/  mKS) 


5/5.5  / 

DATA 
0/5.0  / 

DATA 
DATA 
700 

DATA  > 

DATA  I 

DATA  1 

DATA  ) 

DATA  J 

DAIA  ) 

DATA  ) 

0A1 A  ) 

OATA  ) 

0/6.0  /D0«5/23hKSJ 
0/6.0*/01.0/24mkS) 


27u  106  Ibn 


PCN  1 
PCN  I 
HCN  1 
PCN  1 
PCN  1 
So  90 
NDAA-3 
PCN  I  u«aP 


U.iaH 

UMbP 

UMaH 

DiiaP 

UMaM 


25  949  266  1«  13  CTKC 

(CUNF  Oil 


<iK  OAIA 


J 


130.86  SaT  (15.5/5.5  /S  /25Mhb> 

l3u.l6  SaT  (IH  OATA  > 

l3o.J6  SAT  (JH  OAIa  ) 

130*26  SaT  (IH  DATA  > 

130.36  p  4^0  5  ?00 

130. IE  p  20  5  Too 

12B.9E  SaT  (IK  DATA  ) 

129.1E  SaT  (IK  DAIA  ) 

128. 9E  SaT  (IK  DAIA  } 

12B.7E  SaT  (Ik  dmTA  ) 

12b. 7E  SA (  (IK  DA lA  ) 

12b.6E  SaT  (Ik  DATA  ) 

12B.6E  SaT  (IK  OAIA  i 

127.96  aAl  (IK  UAIA  > 

127.BE  SAl  (IN  OAIA  1 

127.0E  H  1  2  700  290  13/  IVH 

l26.8£  aAT  (IK  OAIA  ) 

126.56  SaT  (I6,0/o.0  /b  /23hKS) 

126. 56  SaT  (I6.0/6.0-/S  /24mKS) 

126. 2c  SaT  do. 0/6.0  /Ml  .0/24riKS) 

126.16  saT  (l5.b/5.5  /S  /23MKS1 

126.16  SaT  (IK  DATA  ) 


PCN  I 
PCN  1 
PCN  I 
PCN  I 
PCN  1 
PCN  I 
HCN  2 
PCN  I 
PCN  1 
PCN  1 


UMaH 

OMaK 

UMaH 

UMaH 

UMaP 

UMaP 

uwaH 

UMaH 

UMaH 

OnaH 


NOAA-3 

Hcn  1  UMaH 

HCN  1  UMaH 
HCN  1  UHa^* 
150  13o  BO  60  9o  /u 


PCn  1 
PCN  1 
PCn  2 
NuAA« 
PCN  1 
PCN  1 
PCN  I 

PCN  1 
PCN  1 

40 

HCN  1 

hcn  I 
PCn  I 
hcn  1 

NpAA- 


90  940  258  lb 
-  939  257  lb 


UiiaK 

UMaH 

UMaH 

) 

UhaH 

u«aH 

UMaH 

UMaH 

Uf-aH 

UMa^' 

U«aH 

UMaH 

UnaK. 


El  IP  6-8  4bX2n 
El  IH  E-w  4bX?n 


943  259  if  IJ  CTKv. 


HCN  I  U.-.aP 


88 


FIX 

we. 

I  INt 

PUbI  1 

FIX 

Cat 

101 

2702302 

15. 7n 

125. 9t 

sa7 

102 

2702382 

1S.6W 

126.06 

SAT 

103 

2702452 

15. 7n 

120. 2£ 

P 

104 

2706002 

15.  ON 

l2b.0£ 

LHUH 

lob 

2710302 

15. 7n 

124. 5£ 

LhDH 

lOb 

2710502 

15. bw 

124.46 

SAT 

10/ 

2716502 

15. 9N 

124.56 

SaT 

lOB 

2711602 

1S.6W 

124. 3£ 

LHUH 

lOV 

2714562 

15. 6N 

124.4E 

SAT 

110 

2711572 

lb.  7n 

124. 2£ 

SAT 

in 

2712062 

19.6W 

124.32 

LKUH 

112 

2712252 

Ib.bN 

124. OE 

SAT 

113 

2713002 

15.6W 

124. 2e 

LHOH 

114 

2714002 

15.6W 

123. 56 

LKUH 

Ub 

2714002 

15. 6N 

123.0E 

LMUK 

116 

2715602 

15. /N 

123. 5£ 

LKUK 

117 

2715202 

iS.bW 

123,7£ 

SAT 

116 

2715202 

iS.7N 

123.1£ 

SaT 

119 

2716602 

15. bw 

l23.se 

LKUK 

120 

2/17002 

15. 6N 

123*4£ 

LKUH 

121 

2/10002 

15. bw 

123. i£ 

LmUh 

122 

2719002 

15. bW 

i23.oe 

LKUK 

123 

2720002 

15. Sw 

122. 7E 

lmUh 

124 

2721052 

15, 6N 

122.56 

LHOK 

125 

2722002 

Ib.bW 

121. 9£ 

SAT 

126 

2722002 

Ib.bN 

122. 2£ 

lnuk 

2723007 

Ib.SN 

122. IE 

LnUK 

120 

2000302 

ib.3N 

121. 62 

LkDR 

f  u 
LVL 


2ao  162  160  3o 


mAa  uas 

OSS 

MIN 

FlT 

SFC  tklND 

WIN 

700MB 

LVL 

EYE 

Ylu  0H6  rng 

SLP 

hgt 

Tl/To 

FORM 

1  UHbP 

1  UHSP 

940 

256 

19  13 

CTRC 

TYPHOON  IRMA 

FIX  POSITIONS  FOR  CYCLONE  NO.  3U 
12002  21  MOV  TO  06002  02  DEC 

MAA  OHS 
flT  LvU  utmo 
DIR  Vb.L  BKO  *»NG 

(IN  DATA  ) 

(IK  DATA  ) 

0  b  /OU 
“  «493/ 

-  OPEN  CIPCUCAH  Eyt 

(JK  Data  I  pcn  1 

(IK  DATA  )  PCN  3 

-  840// 

(IK  OAfA  )  PCN  1 

(IK  UATA  )  PCN  3 

-  CIHCULAR  CTL*  25  NM  DIaN 

<IK  OATA  »  NOAA.3 

‘  CIKCULAR  ETE*  95  f>M  UIaM 

-  04742 

-  ClKCULAK  £YL«  SCVFOE  AMENgAlIUNt  50  NH  OlAH 

-  ClkCuLAK  tVE*  SEV»w£  ATTEnoAiiON*  50  t*H  OlAH 

(IH  DATA  )  Pew  3  OwaP 

IIH  DATA  J  PCN  1  OrtSP 

-  bfeV£K£  ATTENUaTIOm 

-  Elliptical  axis  e«w 

-  elliptical 
*■  elliptical 

-  Elliptical 

-  ClKCULAR  Eye*  bo  WM  i>iah 

<1H  DATA  »  Pew  b  OHSP 

•  Elliptical  eye*  bo  nm  oiah 

«  CIKCULAK  EYE*  bO  Nw  OlAW 


POSIT 

OfilEW-  EYe  OF 

TATION  DlA  RADAR 


3U 


UMbP 

tlNdP 


ONaP 

U.4SP 


(CONF  uu 


12V 

130 

131 

132 

13J 

134 
139 

136 

137 
130 

135 
14U 

141 

142 

143 

144 
I4b 
146 
14? 

146 

149 

150 


20OUJ02 

2600502 
2601002 
2601302 
2002102 
2603302 
2003362 
2604012 
20O6UO2 
2009002 
2011302 
2611302 
2011402 
2612302 
2615002 
2616002 
2016432 
201/152 
261 7392 
2610102 
2622052 
290U062 


15, 5W  i21,3E 
15.4W  121,9E 
15. 4N  121. 6E 
lb.4W  121. 4£ 
13,3w  121. 2£ 
15, 2w  121. 0£ 
1S.2W  121«0£ 
15. 4W  120. 7£ 
15. 4N  120,66 
15. bN  UU.U 
iS,3N  11V.7£ 
15. 2W  119. 6E 
15, uw  110. 0£ 
15, 4W  119. 4c 
15. 7W  i16.2£ 
15,4f4  110. 2£ 
15. JN  117.76 
15. 3w  110.SE 
IS.IW  110. 6e 
iS.3w  110.26 
15. 6W  117, 6£ 
15.3N  117.06 


SAT 

SaT 

LKUH 

LkUH 

LHOK 

LNUK 

LKDK 

SAT 

LkUK 

LKOH 

LKUH 

LKUH 

SAT 

LHUK 

LHOK 

LkUH 

dAT 

LKUH 

P 

LHUK 

P 

saT" 


^CIRCULAR  EYE*  50  Wm  OiaM.  >0  PERCENT  •ALL  ClOuD - 

(Tb.O/6.O*/0l«O/24MKS)  Pew  5  UNbP 
<T3«5/J.5  /S  /23hKS)  NOW  UM0p 

-  OOUD  FIX.  tb  UE6  SPIRAL  OvlHuaY 
lb  OEto  SPIRAL  OVERI  AY 

-  ClKCuLAfl  EVE*  60  RFHCEWT  .all  CLOUD*  27  NN  1>1aM 

-  bOoO  Fix*  60  PtRCFwT  WALL  LLudU^  ClHCllLAH  EYE,  27  WH  qtah 

(IH  UAlA  I  PcN  6  UHJsP 

•  2093/ 

-  1190/ 

-  CIhCULAH  eye*  45  PFRCENi  WmLl  CLOUD*  45  WM  UIaM 

-  CIHCULAH  EYE*  bO  PFHCEwT  wmLL  ClOUO*  40  WM  UlAM 

<(P  OATA  )  ♦iOAA-3  ICOWF  Ul) 

*  ClKCULAH  EYE*  bS'OO  PERCtNI  WALL  CLOLU*  35*45  WM  DImM 

-  ClKCuLAR  EYE*  OPEW  t*  50  PEKwtWT  WALL  CLOuU*  25  WM  vlAM 

-  ClKCULAR  EYE*  60  PFHCEnI  WALL  CLOUD*  20  WM  UlAM 

UATA  »  PCN  6  OrtSP 

ELLIPTICAL  eye*  5h  PERCEN/  WmLL  CLOUC 

Too  90  bo  360  56  •  •  •  966  295  1/  13  Cl 

LImCuLAH  eye*  OPEw  £*  56  PERCCWT  wall  CLOIIU*  lb  NM  blAM 
Too  200  65  ISo  40  •  -  •  900 

~W0AS-3 
Pew  b  OwaP 
Pew  3  Om5P 
PCW  3  OwbP 
PCw  3  0m5P 
33  SO  30 

WOAA..J 

Pew  b  UMaP 
PCN  6  UmSP 
PCW  4  UwbP 


(IK 

2  I 

3  5 

<T4.o/4,6  /OO.S/2bKMS> 

1 I3.0/4.0  /  /  mKS) 
<T3.0/4.o  /Wl.0/24HkS) 

<IH  DATA  ) 

<  Ib.O/b.Kl  /  /  hKS» 

i  3  7ou  360  6b  2So 
(IH  uaTa  > 


25 

30 


15. 2W  i20.6C 


IH.IW  i2o.5£ 

1!3.2N  i20»6E 

15.2N  i2o.5£ 
15. 2N  i2o.6E 
t5.2N  l20.6C 

14, 6N  l2l,y£ 
14.6W  l2l.u( 

16. 6N  i20*3E 

lb*2W  i20*6C 

16.6W  l20«3E 
16.0W  i20*3£ 
16.6W  i20*3£ 

16, 6W  1Z0.3£ 

16.6W  120*3E 


MSN 

nmbh 


13. IN  t23.7£ 

i6.1N  120.5E 


13. IN  123,7£ 


10.1N  i20.5£ 

10.1N  ]2o.5E 
13. IN  123.7E 
10. IN  i20.SL 
16.1W  l20*SE 


IH.iW  12U*S£ 
tb.lW  i2a.5E 
16.1W  i2o.SE 
IH.IW  i2o*SE 
10. iW  |20.5E 
16.1W  )2o«5£ 

10. In  l2Q,5e 

10. IN  igQ.Sg 


9 

U 


151 

2906202 

15.4N 

117.5E 

SmT 

152 

2900202 

15. 3N 

117.66 

SaT 

153 

2903422 

lb. ON 

116. 0E 

SaT 

154 

29UJ42Z 

15. 2N 

1 10.4E 

SaT 

Ibb 

2916052 

19.6N 

115.76 

156 

2912902 

16. 9N 

ilb.gC 

SaT 

15/ 

2913022 

15. 9N 

iia.oe 

SaT 

156 

2943022 

15. 4N 

llt.lC 

SaT 

4|i- 

2946242 

15. 9N 

11*. «e 

SaT 

166 

10.4N 

11JI.4E 

sat 

161 

3066622 

16. 4N 

IIJ.SE. 

SAT 

162 

3001442 

15, 0N 

] IJ.OC 

SAT 

163 

3003242 

lo.3N 

113.16 

SAT 

164 

3U03242 

16.2N 

112.96 

SaT 

16b 

3005052 

16.3N 

113. oe 

SAT 

166 

3012052 

17. 4N 

112.26 

SaT 

167 

30124J2 

17. 3N 

112.36 

SaT 

166 

3012432 

17. ON 

112.26 

SaT 

169 

3010062 

17. 6N 

112.16 

SAl 

170 

171 

3016662 

6106202 

1  7.6N 

111.06 

111.96 

(IH  UAfA  » 

(IH  DATA  ) 

<1H  DATA _ »_ 

(14,0/4,0  /D1.0/24HMS> 

( I4«0/4.0*/01.0/24HRSI 
XT4,5/4.b  /00.5/24hRS) 
(IH  DATA  ) 

<T5.0/b.0  /S  /24rtKS) 

(IH  DATA  ) 

(IK  OAiA  ) 

(IH  data  I 

(Ik  UATA  } 

(IH  DATA 
(IH  DATA 


~(CONF  02) 


4  982  292 

(CUNF  OU 


IT  14  ELIP  bb->NW  20X2S 


PCN  1  i>^aP 
PCw  I  OM5P 

NUAA-3 

PCN  1  0«5P 

PCN  1  UHaP 
PCN  2  UMaP 
NOAA.3 
PCW  1  UMaP 
Pew  1  uwaP 
PCN  1  UMaP 
PCW  i  uwaP 


(CUWF  UU 


(CUNF  62/ 


172 

173 

174 

175 

176 
17/ 
176 

Tvr 


6101252 

6104472 

6113162 

0114672 

6115602 

6117282 

6110002 

6^01672 


16. 7N  112.U 
19.2N  111.0E 
20.6W  liZ.OE 
20.5W  U2.0£ 
2|i,5W  1U.7E 
2u.9w  112.46 
2II.0W  112. 2t 
01. 7>^  il3.4£ 


SaT 

SaT 

SaT 

SAT 

LhUH 

SaI 

LmUK 

SaT 


- 1 - » 

(T5.0/5,0-/O0.b/23HH$>  ^OAA-3 


(l4,0/4.0-/S  /2bMMS) 

Pen  1 

UrtbP 

(1o.0/6.0*/DI«Q/24mKSI 

••CN  i 

unaP 

( IK  DATA  1 

NOAA.3 

(IH  OAIA  J 

PCN  4 

Uhsp 

-  bb//4 

(IN  UAIA  ) 

-  9b//3 

PCN  5 

omsp 

(IK  UAIA  ) 

PCN  b 

omsp 

(CUNF  621 


(COWF  6?) 


22. 3n  1U«2£ 
22. 3W  114.26 


89 


TROPICAL  STORM  JUDY 
FIX  POSITIONS  FOR  CYCLONE  NO.  35 
00002  18  DEC  TO  00002  19  DEC 


y  lA 
NO. 

1 

ri«t 

POSi  1 
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CHAPTER  V  —  SUMMARY  OF  FORECAST  VERIFICATION  DATA 


1.  ANNUAL  FORECAST  VERIFICATION 

a.  POSITION  FORECAST  VERIFICATION 

Forecast  positions  fox  the  warning, 
24-,  48-,  and  72-hour  forecasts  are  verified 
against  the  best  track  using  two  criteria: 

(1)  Only  those  forecasts  for 
tropical  cyclones  which  reach  typhoon  inten¬ 
sity  and  the  best  track  winds  are  35  kts  or 
greater  are  verified;  and 

(2)  All  forecasts  for  which  best 
track  positions  exist  are  verified. 

The  position  verification  statistics 
for  tropical  cyclones  meeting  criteria  (1) 
above  are  found  in  Table  5-1.  The  24-  and 
48-hour  errors  are  essentially  the  same  as 
the  long  term  mean,  however  the  unusually 
large  72-hour  error  is  attributable  to 
several  extremely  erratic  storms  during  the 
1974  season.  The  major  problem  was  failure 
to  correctly  forecast  recurvature  (or  non¬ 
recurvature  j  in  these  storms,  resulting  in 
anomalously  large  72-hour  errors.  This  same 
information  is  depicted  graphically  in  Figure 
5-1,  with  a  five  year  cumulative  mean  shown 
which  eliminates  short  term  variations.  It 


TABLE  5-1.  JTWC  ANNUAL 

AVERAGE  POSITION 

FORECAST  ERROR 
OVER  35  KNOTS 

FOR-  TYPHOONS 

WHILE  WIND 

24-HR 

48-HR 

72-HR 

1950-58 

170 

_ 

_ _ 

1959 

*117 

*267 

— 

1960 

177 

354 

— 

1961 

136 

274 

— 

1962 

144 

287 

476 

1963 

127 

246 

374 

1964 

133 

284 

429 

1965 

151 

303 

418 

1966 

136 

280 

432 

1967 

125 

276 

414 

1968 

105 

229 

337 

1969 

111 

237 

349 

1970 

98 

181 

272 

1971 

99 

203 

308 

1972 

116 

245 

382 

1973 

102 

193 

245 

1974 

114 

218 

351 

‘Forecast  positions  north  of 
not  verified. 

35°N  were 

TABLC  C-:.  in‘i  JTWC  ERROR  SUMMARY 
(Average  error.*;  given  in  nautical  miles) 


WARKTNG _  HOUR  _ ttS  HOUR _  _ ■  7?  HOUR 


CYCLONE 

FCSfT 

ERROR 

RT  Angle 
ERROR 

H 

WRNOS 

FCST 

ERROR 

”rt  an;:: 

ERROR 

CASES 

Wt  AI;5Le 
ERROR 

H 

CASES 

PCS'?  ' 
ERROR 

CASES 

1. 

TS  WANDA 

43 

33 

13 

195 

117 

9 

404 

189 

5 

475 

270 

1 

2. 

TS  AHY 

31 

20 

19 

13C 

54 

IS 

... 

... 

... 

... 

... 

3. 

TS  BABE 

19 

1$ 

21 

11? 

82 

17 

... 

... 

... 

... 

TY  CARLA 

17 

17 

20 

87 

38 

16 

162 

75 

11 

196 

136 

7 

S. 

TD  OS 

31 

11 

5 

73 

33 

1 

—  . 

... 

... 

6. 

TY  DINAH 

29 

23 

2$ 

176 

86 

71 

193 

154 

IS 

343 

316 

11 

7. 

TS  EMMA 

26 

14 

21 

115 

7? 

17 

240 

180 

7 

371 

307 

3 

8. 

TS  FREDA 

36 

16 

7 

114 

61 

3 

... 

... 

... 

... 

9. 

TY  GILDA 

20 

15 

28 

66 

42 

74 

65 

34 

18 

109 

75 

14 

10. 

TS  HARRIET 

24 

16 

13 

14  3 

112 

9 

187 

98 

3 

182 

41 

1 

il. 

TS  JEAN 

14 

11 

13 

86 

51 

9 

194 

194 

1 

... 

... 

... 

12. 

TY  IVY 

13 

10 

72 

107 

61 

18 

225 

19C 

11 

465 

47? 

7 

13. 

TS  KIM 

47 

39 

6 

103 

24 

7 

_ _ 

... 

—  - 

14 . 

tS  LUCY 

47 

27 

10 

276 

98 

6 

... 

... 

... 

... 

... 

lb. 

TY  MARY 

32 

23 

46 

138 

98 

38 

242 

186 

?u 

366 

?67 

15 

16. 

TD  15 

49 

42 

e 

203 

186 

1 

... 

... 

... 

17. 

TS  NADINE 

47 

23 

13 

229 

84 

9 

316 

41 

2 

_ _ 

_ _ 

18. 

19. 

TY  POLLY 

17 

13 

(C 

31 

ENTFAL  PACIFIC 
160  106 

HURRICANE  CENTER 
27  320 

215 

19 

367 

233 

11 

20. 

TD  20 

36 

23 

6 

375 

275 

2 

— 

_ 

... 

_ 

_ 

21. 

TS  ROSE 

19 

12 

13 

198 

105 

9 

315 

261 

4 

_ 

_ 

22. 

TY  SHIRLEY 

14 

10 

20 

116 

75 

16 

265 

137 

9 

521 

350 

5 

23. 

TS  TRIX 

15 

12 

S 

114 

38 

1 

... 

_ 

_ 

... 

24  . 

TY  VIRGINIA 

18 

12 

15 

169 

145 

11 

640 

616 

1 

_ 

-  — 

... 

25. 

TS  WENDY 

19 

14 

24 

136 

104 

20 

310 

27S 

11 

526 

452 

4 

26. 

TY  AGNES 

19 

12 

74 

100 

73 

20 

231 

140 

16 

410 

249 

12 

27. 

TY  BESS 

24 

Q 

20 

81 

42 

16 

149 

85 

17 

243 

85 

8 

28. 

TY  CARMEN 

18 

12 

72 

103 

40 

17 

172 

115 

10 

249 

186 

7 

29. 

TY  DELLA 

13 

9 

25 

127 

69 

21 

373 

250 

16 

714 

477 

7 

30, 

TY  ELAINE 

14 

9 

29 

94 

75 

25 

1S8 

97 

18 

2S0 

152 

14 

31. 

TS  FAYE 

22 

11 

13 

92 

30 

9 

181 

69 

2 

—  - 

... 

... 

32. 

TY  GLORIA 

17 

12 

27 

160 

103 

23 

220 

166 

18 

275 

197 

14 

33. 

TS  HESTER 

22 

16 

5 

48 

48 

1 

- _ 

_ 

... 

_ _ 

34. 

TY  IRMA 

15 

9 

44 

90 

62 

40 

217 

168 

30 

459 

318 

26 

35. 

TS  JUDY 

48 

37 

5 

146 

146 

2 

— 

— 

... 

... 

— 

_ _ 

36. 

TS  KIT 

34 

24 

14 

71 

55 

10 

128 

124 

5 

206 

196 

5 

ALL 

FORECASTS 

23 

15 

627 

120 

78 

483 

226 

157 

271 

348 

245 

172 

♦TYPHOONS 

19 

13 

364 

114 

75 

324 

218 

150 

222 

3S1 

243 

151 

♦Includes  only  forecasts  on  cyclones  that  became  typhoons  and 

only  when  verifying  best 

track 

wind  was 

35  kt. 
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can  be- seen  from  the  five  year  mean  that 
position  forecast  errors  have  asymptotically 
approached  the  100-200-300  nm  plateaus  for 
the  forecast  intervals.  Error  statistics 
for  individual  cases  are  listed  in  detail 
in  sections  3  and  4  below  for  various 
categories  of  storms,  and  are  summarized  in 
Table  S-2. 

In  addition  to  the  methods  described 
above  for  verifying  absolute  error  distance 
(vector  error) ,  a  computation  of  closest 
distance  to  the  best  track  (right  angle 
error)  is  also  calculated.  Right  angle 
error,  graphically  depicted  in  Figure  S-2, 
is  a  measure  of  ability  to  forecast  the  path 
of  motion  without  regard  to  speed. 

b.  INTENSITY  FORECAST  VERIFICATION 

Intensity  verification  statistics 
for  tropical  cyclones  meeting  criteria  (1) 
above  are  found  in  Table  S-3.  Increased 
understanding  of  relationships  between 
minimum  sea  level  pressure  and  surface  winds 
and  improvements  in  estimating  surface  wind 
from  measured  flight  level  wind  have 
resulted  in  a  significantly  lower  error  for 
the  initial  (warning  position)  error  for 
1974.  The  more  accurate  initial  intensity, 
combined  with  careful  application  of  the 
Dvorak  model  and  known  intensity  trends, 
resulted  in  significantly  reduced  intensity 
errors  at  all  forecast  intervals  for  the 
past  season. 


TABLE  5-3.  JTWC  ANNUAL  AVERAGE  INTENSITY 
FORECAST  ERROR  FOR  TYPHOONS  WHILE  WIND 
OVER  35  KNOTS 


WARNING 


POSITION 

24-HR 

48-HR 

72-HR 

1971 

7.1 

~1T7S 

11177“ 

23.8 

1972 

8.6 

13.5 

19.7 

23.8 

1973 

6.5 

16.0  ■ 

20.4 

28.4 

1974 

4.4 

11.0 

15.4 

19.5 

AVG 

7.0 

14.0 

19.2 

23.4 

2.  COMPARISON  Of  OBJECTIVE  TECHNIQUES 

a.  GENERAL 

Objective  techniques  have  been 
verified  annually  since  1967,  however  year- 
to-year  modifications  and  improvements 
prevent  any  long  term  comparisons  of  the 
various  techniques.  The  dynamic  objective 
forecast  techniques  all  employ  the  steering 
concept  of  a  point  vortex  in  a  smoothed 


large-scale  flow  field.  The  analog  tech¬ 
nique  provides  two  movement  forecasts,  one 
for  those  analog  storms  which  recurved  and 
another  for  non-recurvers  as  well  as  an 
intensity  forecast  for  each.  An  intensity 
forecast  scheme  based  on  statistical  regres¬ 
sion  equations  was  evaluated  during  1974, 
and  will  be  used  operationally  in  1975. 

b.  DISCUSSION  OF  OBJECTIVE  TECHNIQUES; 

(1)  EXTRAPOLATION  -  Past  12 -hour 
movement  derived  from  current  warning  position  and 
12-hour  old  preliminary  best  track  position  is 
linearly  extrapolated  to  24  and  48  hours. 

(2)  WMATT  700/500  -  Steering  program 
which  advects  a  point  vortex  on  a  pre-selected 
analysis  or  prognostic  SR  (space  mean)  field  at  the 
designated  upper  levels  in  six-hour  time  steps 
through  72  hours.  Utilizing  the  previous  12-hour 
history  position,  MOHATT  computes  the  12 -hour  fore¬ 
cast  error  and  applies  a  bias  correction  to  the 
forecast  position. 

(3)  TYMOD  12/24  -  Steering  program  which 
advects  a  point  vortex  using  FNWC  Monterey's  global 
band  upper-air  pro^ostic  fields  out  to  72  hours. 
Forecasts  are  provided  for  no  history,  12-hour  his¬ 
tory  and  24-hour  history.  Bias  corrections  are 
applied  based  on  12-hour  and  24-hour  forecast  errors 
determined  from  the  history  positions. 

(4)  TYFOON  -  73  -  Analog  program  which 
scans  history  tapes  for  storms  similar  (within  a 
specified  acceptance  envelope)  to  the  storm  in 
question.  The  history  tapes  are  divided  into  storms 
vAich  recurved  and  those  which  moved  generally 
towards  the  west.  TVo  72  hour  forecasts  are  thus 
provided,  and,  based  on  many  other  considerations, 
the  aipropriate  one  chosen.  The  TYFCtW  73  program 
also  provides  analog  intensities  out  to  72  hours. 

(5)  FCSTINT  -  Intensity  forecast  program 
>Aich  utilizes  statistical  regression  equations  to 
provide  forecasts  out  to  72  hours. 


c.  TESTING  AND  RESULTS: 

It  is  of  some  interest  to  compare  the  per¬ 
formance  of  the  objective  techniques  to  each  other  and 
to  the  official  forecast  as  well.  This  information  is 
listed  in  Table  5-4  for  typhoons  only  and  in  Table  5-5 
for  all  forecasts.  Care  must  be  exercised  in  inter¬ 
preting  the  results  for  the  TYFS  and  TYFR  (TYFOC)N-73 
for  straight  and  recurve  data  tapes) ,  since  both  out¬ 
puts  were  considered  for  each  forecast.  Because  of 
procedural  changes  in  the  numerical  model  that  TYMOD 
and  MOHATT  enploy,  these  techniques  continue  to 
exhibit  poor  performance  in  the  mean  at  each  forecast 
interval.  Research  is  currently  planned  to  develop  a 
new  steering  technique  designed  to  eliminate  these 
problems. 
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FIGURE  5-2.  Mean  /i-ight  angle  eaaoa. 


TABLE  5-4.  1974  OBJECTIVE  TECHNIQUES  FOR  TYPHOONS  ONLY  Csee  criterion  a) 


24- HOUR 

JTOC 

XTRP 

TV12 

TY‘24 

TYFS 

•n'FR  Mrit 

324 

114 

114 

0 

.30a 

nt- 

5I1S 

123 

J2.3 

189 

120 

123 

179 

0 

136 

189 

189 

CASHS 

189 

69 

182 

56 

189 

n 

Y— AXIS 

181 

120 

17^ 

126 

17?  . 

.183 

181  204 

TECKKigUi: 

204 

S4 

201 

75 

204 

22 

204  0 

ERROR 

283 

112 

268 

121 

177 

186 

168  205 

285  12 

124 

12 

122 

128 

-5^ 

123  -n 

124 

288 

118 

273 

124 

181 

189 
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ANNEX  A 


SUMMARY  OF  TROPICAL  CYCLONES 
IN  THE  CENTRAL  NORTH  PACIFIC 


1-  GENERAL  RESUME 

Fleet  Weather  Central,  Pearl  Harbor, 
issued  warnings  on  three  tropical  cyclones 
1974  for  the  Central  Pacific  as  shown  in 
Table  A-1.  Warnings  were  coordinated  with 
the  Central  Pacific  Hurricane  Center, 
Honolulu,  and  the  Eastern  Pacific  Hurricane 
Center,  San  Francisco,  in  accordance  with 
the  National  Hurricane  Operations  Plan. 


TABLE  A-1.  COMPARISON 

OF  CENTRAL 

PACIFIC  1 

ANNUAL  WARNING 

AND  CLIMATOLOGY  DATA 

1970 

1971 

1972 

1973 

1974 

TOTAL  NUMBER 

OF  WARNINGS  27 

19 

76 

43 

32 

CALENDAR  DAYS 

OF  WARNINGS  8 

8 

21 

13 

TROPICAL 

DEPRESSIONS  1 

1 

0 

1 

TROPICAL  1 

STORMS  1 

1 

3 

0 

1 

HURRICANES  1 

1 

1 

1 

1 

TOTAL  3 

3 

4 

2 

3 

2-  CENTRAL  PACIFIC’S  HURRICANE  SEASON  ’ 


The  first  of  these,  Tropical  Depression 
I/ll,  after  formation  near  12N  133W,  drifted 
westward  as  a  weak  tropical  depression, 
never  reaching  storm  strength  during  its 
life,  passed  140W  on  the  8th  and  died  a  few 
days  later. 

Tropical  Storm  Olive  formed  in  the 
Intertropical  Convergence  Zone  on  the  21st 
ue^r  ION  147W,  10  days  after  the  end  of 
Tropical  Depression  #11,  and  barely  attained 
storm  strength  as  she  moved  west-northwest¬ 
ward  ending  her  short  life  240  miles  south¬ 
east  of  Johnston  Island. 

Hurricane  lone  developed  off  Central 
America  and  travelled  westward  crossing  140W 
on  the  23rd  as  a  hurricane  at  13N  reaching 
maximum  winds  of  95  kts  shortly  after 
turning  sharply  northward  on  the  25th.  She 
slowly  curved  northeastward  and  appeared  to 
be  heading  for  a  quick  ending  over  the 
colder  Eastern  Pacific  waters  but  instead 
slowly  turned  northwest’/ard  as  _  the  high 
pressure  ridge  north  of  her  strengthened, 
lone  weakened  to  tropical  storm  intensity 

and  reached  her  highest  latitude  of  19. 5N  on 
the  27th  before  swinging  southwestward  and 
further  weakening  to  a  tropical  depression 
before  ending  her  career  on  the  30th,  170 
miles  southsoutheast  of  South  Point,  Hawaii. 


The  1974  Hurricane  Season  in  the  Central 
Pacific  followed  a  pattern  similar  .to  that 
of  recent  years -short  but  active.  Between 
the  9th  and  30th  of  August ,  3  tropical 
cyclones  posed  a  possible  threat  to  the 
Hawaiian  Islands. 


^  Extracted  from  report  submitted  by  Meteor- 
ologist-in-Charge,  NWS  Forecast  Office 
Honolulu,  Hawaii. 


FIGURE  A-1.  HuM.ica.ne.  Tone  \ flight)  and 
Tfiopical  Sto-tm  Olive,  24  Auguit  7  974, 
1S27Z. 
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.  ANNEX  B 

BAY  OF  BENGAL  TROPICAL  CYCLONE 

j.  TROPICAL  CYCLONE  TRACK  ’ 


FIGURE  B-1.  Bzit  t^ac.k  aha/it  io/i  T/iop-icai  Cyctom  30-74 


FIGURE  B-2.  VUS?  -cmag&My  Ojj  T/lop-cca£ 
CycZone  30-74,  24  UovzmbzK  1974.  05152 


FIGURE  B-3,  VUS?  ■cma.gzfLy  oi  T>iop-Lc.al 
Cyclonz  30-74,  2i  Novzmbz^  1974,  02302 


1 

Tropical  cyclones  in  the  Bay  of  Bengal  are  numbered  consecutively  from  the  beginning  of 
the  calendar  year  and  are  included  with  those  developing  in  the  South  Pacific  and  Indian 
Oceans . 
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APPENDIX 


ABBREVIATIONS,  ACRONYMS  AND  DEHNITIONS 


Abbreviations,  acronyms  and  definitions  which 
follow  apply  for  the  purpose  of  this  report. 

1.  ABBREVIATIONS  AND  ACRONYMS 


AC5W 

AIRREP 

AJTWC 


Aircraft  Control  and  Warning 

Aircraft  Weather  Reports 
(Commercial  and  Military) 

Alternate  Joint  Typhoon 
Warning  Center 


2.  DEFINITIONS 

ALTERNATE  JOINT  TYPHOON  WARNING  CENTER  - 
The  AJTW'C  is  Uet achment  iV/Asian  Tactical 
Forecast  Unit,  20th  Weather  Squadron,  Yokota, 
Japan  operating  in  coordination  with  the 
Naval  Weather  Service  Ficility,  Yokosuka, 
Japan. 

CYCLONE  -  A  closed  atmospheric  circula¬ 
tion  rotating  counterclockwise  (clockwise)  ii 
the  Northern  (Southern)  Hemisphere. 


APT 

AWN 

AWS 

CINCPAC 


Automatic  Picture  Trans¬ 
mission 

Automatic  Weather  Network 
Air  Weather  Service 
Commander  in  Chief  Pacific 


CINCPACAF  Commander  in  Chief  Pacific 
Air  Force 


CINCPACFLT  Commander  in  Chief  U.S. 
Pacific  Fleet 

CINCUSARPAC  Commander  in  Chief  U.S. 

Army  Pacific 

DMSP  Defense  Meteorological 

Satellite  Program 

ENVPREDRSCHFAC  Environmental  Prediction 
Research  Facility 

FLEWEACEN/ JTWC  Fleet  Weather  Central/ 

Joint  Typhoon  Warning  Center 


NAVWEASERVCOM  Naval  Weather  Service 
Command 

NESS 

National  Environmental 
Satellite  Service 

NOAA/NWS 

National  Oceanic  and  Atmos¬ 
pheric  Administration, 
National  Weather  Service 

PACOM 

Pacific  Command 

SLP(MSLP) 

Sea  Level  Pressure  (Minimum 
Sea  Level  Pressure) 

TCARC 

Tropical  Cyclone  Aircraft 
Reconnaissance  Coordinator 

TC 

Tropical  Cyclone 

TD 

Tropical  Depression 

TS 

Tropical  Storm 

TY 

Typhoon 

mo 

World  Meteorological 
Organization 

EXTRATROP I CAL  -  A  term  used  in  warnings 
and  tropical  summaries  to  indicate  that  a 
cyclone  has  lost  its  "tropical  character¬ 
istics".  The  term  implies  both  poleward 
displacement  from  the  tropics  and  the 
conversion  of  the  cyclone's  primary  energy 
source  from  release  of  latent  heat  of  conden¬ 
sation  to  baroclinic  processes.  The  term 
carries  no  implication  as  to  strength  or 
size. 

EYE/ CENTER  -  Refers  to.  the  roughly 
circular  central  area  of  a  well  developed 
tropical  cyclone  usually  characterized  by 
comparatively  light  winds  and  fair  weather. 

If  more  than  half  surrounded  by  wall  cloud, 
the  word  "eye"  is  used,  otherwise  the  area 
is  referred  to  as  a  center. 

MAXIMUM  SUSTAINED  WIND  -  Maximum  surface 
wind  speed,  over  water,  in  a  cyclone 
averaged  over  a  1 -minute  period  of  time. 

Wind  speed  is  subject  to  gusts  which  bring 
a  sudden  short  duration  (i.e.  ,  on  the  order 
of  a  few  seconds)  increase  in  speed.  Peak 
gusts  over  water  average  20  to  25  percent 
higher  than  the  sustained  1 -minute  wind 
speed, 

SIGNIFICANT  TROPICAL  CYCLONE  -  A  tropical 
cyclone  becomes  "significant"  with  the 
issuance  of  the  first  numbered  warning  by 
the  responsible  warning  agency. 

SUSPICIOUS  AREA  -  An  area  suspected  of 
containing  a  developing  or  existing  tropical 
cyclone . 

TROPICAL  CYCLONE  -  A  synoptic  scale  non- 
frontal  cyclone  developing  over  tropical  or 
subtropical  waters,  having  a  definite  organ¬ 
ized  circulation  and  warm  core. 

TROPICAL  CYCLONE  AIRCRAFT  RECONNAISSANCE 
COORDINATOR  -  A  CINCPACAF  representative 
designated  to  levy  tropical  cyclone  aircraft 
weather  reconnaissance  requirements  on 
reconnaissance  units  within  a  designated 
area  of  the  PACOM  and  to  function  as  coordi¬ 
nator  between  CINCPACAF,  aircraft  weather 
reconnaissance  units,  and  the  appropriate 
typhoon/hurricane  warning  center. 

TROPICAL  DEPRESSION  -  A  tropical  cyclone 
in  which  the  maximum  sustained  surface  winds 
are  33  knots  or  less. 
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TROPICAL  DISTURBANCE  -  ;a  discrete 
system  ot  apparently  organized  convection 
generally  100  to  300  miles  in  diameter,  ’  - 
originating  in  the  tropics  or  sub-tropics, 
having  a  non- frontal  migratory  character  and 
having  maintained  its  identity  for  24  hours 
or  more.  It  may  or  may  not  be  associated 
with  a  detectable  perturbation  on  the  wind 
field.  As  such,  it  is  the  basic  generic 
designation  which,  in  successive  stages  of 
intensification,  may  be  subsequently 
classified  as  a  tropical  depression,  tropical 
storm,  or  typhoon. 

TROPICAL  STORM  -  A  tropical  cyclone  with 
maximum  sustained  surface  winds  in  the  range 
of  34  to  63  knots.  Inclusive, 


.  typhoon/hurricane  -  A  tropical  cyclone 
in  which  maximum  sustained  surface  winds 
are  64  ^ots  or  greater.  West  of  T80  degrees 
longitude  the  name  TYPHOON  is  used  and  east 
of  180  degrees  longitude  the  name  HURRICANE 
is  used.  All  descriptive  references  to 
typhoons  apply  equally  to  hurricanes. 


SUPER  TYPHOON  -  A 
sustained  surface winds 
equal  to  130  knots. 


typhoon  with  maximum 
greater  than  or 


WM.L  CLOUD  -  An  organized  band  of 
cumul 1  form  clouds  immediately  surroundine 
the  central  area  of  a  tropical  cyclone. 
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